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Abstract	  
Objective: The purpose of this study is to understand the reasons medical students chose to 
take a leave-of-absence (LoA) during medical school to pursue a Master’s in Public Health 
(MPH) and its perceived value.  Our overarching purpose in investigating this topic is to be able 
to shed light on whether delaying medical school graduation to pursue other areas of study is 
creating physicians that feel more capable upon graduation to deliver quality health care to 
populations or whether it is simply keeping valuable members of society out of the workforce for 
an extra year.  
 
Methods:  A longitudinal, web-based panel survey administered through Qualtrics was 
distributed to UNC-CH medical students, including LoA students. The survey included both 
quantitative and qualitative questions. Results were analyzed according to class and LoA status 
using Fisher’s exact, chi-squared, and one-way ANOVA tests of association.  
Results:  Students who have already earned or are planning to pursue an MPH indicated a 
variety of motivating factors and interests. All of them cited an interest in health disparities, 
health policy, and health care systems to be driving factors in their decision to pursue a MPH.  
MD-MPH students also were more likely than were their peers to indicate a community health 
center or local health department as potential places of future employment (Relative Risk (RR) 
=2, p=0.017; RR=3.75, p=0.041).  They were also less likely to choose medium-sized private 
practice (RR=0.5, p=0.033).  Students planning to earn or who have completed a MPH in 
medical school also indicated that they intend to spend a greater amount, an average of 5%, of 
their professional time in the future on policy-making or advocacy than their peers (p=0.0137).  
All students who took a LoA said they were glad they had done so and that they had developed 
more critical thinking skills, perspective on physicians’ roles, interpersonal communication skills, 
and analytical skills than initially expected. 
Significance:  Physicians are increasingly becoming responsible for leading health care 
delivery teams towards the “Triple Aim: improving the individual experience of care; improving 
the health of populations; and reducing the per capita costs of care for populations” (Berwick, 
Nolan, & Whittington, 2008).  With the introduction of new care delivery and payment models, 
physicians are required to work more fluidly within multidisciplinary teams, use electronic health 
records for care coordination and performance measures, and interpret available evidence to 
make clinically and economically sound decisions in order to best serve patients and payers 
(Burrow, 2011; Pershing & Fuchs, 2013; Sava, Armitage, & Kaufman, 2013).  
While the role of physicians is changing, both the predicted physician shortage and 
rising price of education are also driving many to re-evaluate how physicians are trained and 
look for waste that can be cut (Emanuel & Fuchs, 2012).  Estimates of physician shortages 
predict an additional 45-42 thousand primary care physicians needed by 2020-2025 and an 
additional 46,000 specialists needed by 2020 (Kirch, Henderson, & Dill, 2012; Petterson, Liaw, 
Phillips, et al, 2012). This imminent rise in demand for health care professionals demands that 
medical schools examine the value of the training that their students are receiving to ensure 
high-value experiences that will produce the best workforce for the future.  
 The perceived value students surveyed in this study reported about their experiences 
and knowledge gains from their MPH studies suggest there is a potentially important role for 
incorporation of certain content from public health study into undergraduate medical 
curriculums. 
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Introduction	  
The Flexner report in 1910 marked the beginning of a formal, standardized, and 
scientifically based medical education system in the United States.  As our understanding of 
medicine, disease, and health evolve, so does the health care system.  The training and role of 
the physician in this evolving system require reflection and reform.  Though the epidemics of the 
day were communicable diseases instead of today’s chronic diseases, Flexner discussed the 
importance of population health and public health concepts and the evolving role of physicians, 
without using those terms.  He discusses the importance of “preventive medicine and hygiene” 
and notes, “…the physician’s function is fast becoming social and preventive, rather than 
individual and curative” (Maeshiro, Johnson, Koo, et al, 2010). Over the years, select groups 
have revisited the integration of population health and medicine, however, the major focus of 
these analyses has been on development of medical science, technology, and the individual 
patient-provider relationship. 
In 1999, the AAMC Population Health Perspective Panels published a report outlining a 
potential population health perspective curriculum and its importance. ((AAMC), 1999).  Growing 
professional and funding support for these and other curriculum recommendations have not yet 
altered the extent to which many students pursue additional training, such as a Master’s in 
Public Health during medical school.  Their additional training lengthens medical school to 5 
years from the traditional 4 years ((AAMC), 2014). 
At the University of North Carolina School of Medicine up to a quarter of each 
matriculating class will take a leave of absence (LoA) to complete an MPH degree, in addition to 
a number of students who take a LoA from medical school to pursue other interests (Harris, 
Kinsinger, Tolleson-Rinehart, et al, 2008).  As reports of physician shortages worsen and 
medical school debt rises, educators need to understand the value of delaying medical school 
graduation and entry into the physician workforce to ensure that they are meeting their 
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obligations to society and providing all students with the best education and preparation to 
operate as physicians in the current era. 
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Background	  and	  Significance	  
 
The passage of the Affordable Care Act (ACA) and the rollout of a subsequently massive 
health care reform effort have brought much attention to the promotion and training of a health 
care workforce for the future.  Not only does the ACA introduce new concerns for future 
physicians, but also the increased number of people who will have access to health insurance, 
and subsequently are expected to seek primary care and other medical services, is predicted to 
exacerbate the already predicted physician shortage ((AAMC), 2013).  Studies continue to show 
an increasing physician shortage, particularly of primary care providers ((AAMC), 2013; Kirch, 
Henderson, Dill, 2012).  The question of particular interest to policy makers and educators alike 
is how our medical education system can expand to produce the required number physicians 
and how we can train them to meet the needs of their changing role in the evolving health care 
system and encourage entry into the most needed fields.  Continuous assessment of medical 
curricula and student outcomes is critical to ensure medical students are being given the tools 
they need to thrive as physicians.  Physicians are increasingly becoming responsible for leading 
health care delivery teams towards the “Triple Aim: improving the individual experience of care; 
improving the health of populations; and reducing the per capita costs of care for populations” 
(Berwick, Nolan, Whittington, 2008, p. 760).  
The problem of physician shortage applies to most specialties, but there is an especially 
great need for more primary care physicians.  Entry into the primary care fields, such as general 
internal medicine and family medicine, has been declining since the 1990’s (MacDowell, 
Glasser, Hunsaker, 2013).  However, primary care physicians are in greater demand that ever 
as an increasing population will be seeking medical homes as a result of the latest health 
insurance expansion (Foundation, 2013; Pershing & Fuchs, 2013).  Estimates of physician 
shortages project the need for an additional 42,000 to 45,000 primary care physicians by 2020-
2025, and an additional 46,000 specialists in the same period (Kirch, Henderson, Dill, 2012; 
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Petterson, Liaw, Phillips, et al, 2012).  The imminent rise in demand for health care 
professionals demands that medical schools examine the value of the training their students are 
receiving to ensure high-value experiences that will produce the best workforce for the future.  
The introduction of new care delivery and payment models, such as Accountable Care 
Organizations and Patient-Centered Medical Homes are shifting physicians’ professional 
characteristics emphasized to include not only clinical excellence, but also many other technical 
and interpersonal abilities. For example, physicians are required to work more fluidly within 
multidisciplinary teams, use electronic health record data for care coordination as well as for 
performance process and outcome measures, and interpret the available evidence base to 
make clinically and potentially economically sound decisions in order to serve both patients and 
payers (Burrow, 2011; Pershing & Fuchs, 2013; Sava, Armitage, Kaufman, 2013).  As new and 
enhanced skills are required to meet these job demands educators must determine to what 
extent the medical curriculum must reform to teach not only clinical skills and knowledge, but 
these supplementary areas of expertise as well.   
The evolving role of physicians aside, the predicted physician shortage in combination 
with the rising price of education is also driving many educators and administrators to re-
evaluate how physicians are trained and look for ways to eliminate waste (Emanuel & Fuchs, 
2012).  Emanuel and Fuchs propose that medical education could be shortened by 30% from 
the traditional 4-year curriculum (Emanuel & Fuchs, 2012).  While waste is certainly undesired, 
there are reasons to be concerned that shortening medical school could be problematic.  As 
previously mentioned, physicians are required to know an ever increasing amount not only of 
clinical knowledge, but also understand population health, health care systems, health care 
financing, and health policy.  Some may argue the depth to which the average physician may be 
required to understand these complimentary topics and there is likely a difference between what 
physicians in various fields and positions need to know on any given topic, however, there is 
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mounting evidence that medical students feel the need for more than what they are getting in 
the traditional 4-year curriculum.   
A recent report from the AAMC demonstrates a continuous decline in 4-year graduation 
rates from US medical schools over the last 20 years and an increase in the number of students 
pursuing extra degrees or additional research experiences while in medical school ((AAMC), 
2014).  Of US medical students matriculating in 2009, only 81% graduated in 2013, which is the 
lowest 4-year graduation rate to date.  The report also shows that most students still continue to 
graduate eventually at the same rate as previously: most recent data report 96.6% 8-year 
graduation rates ((AAMC), 2014).  Participation in joint degree programs, such as MD/MPH or 
MD/MBA programs, has surpassed that of MD/PhD programs recently and non-degree research 
leave of absences (LoA) has more that doubled over the last 15 years.   
The most common joint degree earned by medical students is a Master’s in Public 
Health.  Over the past 10 years 200-300 students graduate each year having obtained an MPH 
during medical school ((AAMC), 2014, p. 2).  So what is it that is attracting students to seek this 
additional training? In spite of recognition as early as 1910 of the importance of integration of 
population health and medicine, medical education has been slow to achieve widespread 
adoption of this practice.  Finally, though, over the last 2 decades population health is 
increasingly becoming the paradigm for the modern health care systems in the United States 
and globally.  While to some the meaning of this term may seem intuitive, since its introduction 
as a modern concept in 1974 there has been some confusion or difference of opinion about 
what the concept entails.  The initial Lalonde report from the Canadian government in 1974 
introduced population health as the integration of health care policy development, health care 
systems, prevention of poor health, and promotion of good health (Maeshiro, Johnson, Koo, et 
al, 2010).  According to Kindig and colleagues, this early iteration of population health focused 
mainly on the determinants of a population’s health, both medical and non-medical.  In the effort 
to understand and improve the health of a population, Kindig proposes to revise the definition by 
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elucidating three possible perspectives: focus on the determinants of health, focus on health 
outcomes, or focus on health outcomes and the function of determinants to affect those of 
interest (Kindig & Stoddart, 2003).  The notion of population health can be understood as similar 
to or even the same as public health, but Kindig et al propose that just as medicine is a 
determinant of population health, so is public health.  Population health is broader term, which 
includes individual factors, environmental factors and other social and economic forces that also 
affect the health of people and populations (Kindig, 2007).  
As physicians, we must appreciate where individual medical care fits in this larger 
picture of health care.  In addition, we must be able to advocate both population and individual 
health perspectives and reconcile our clinical decisions with our responsibility to promote both 
aims.  This is not an easy intellectual or emotional task.  It requires more than just knowledge of 
the literature on a topic.  A physician needs to understand how the literature should be 
interpreted based on its methods and quality and how to appropriately apply that information to 
the individual patient and the larger population.  This can be done at a policy level and the 
individual clinical decision-making level.  Furthermore, the physician needs to be able to 
communicate the basis for his or her clinical decision effectively to the patient to build a trusting 
relationship and promote the patient’s satisfaction with their care.  
Moreover, physicians must contend with several new cost and finance challenges in the 
era of modern health care.  Meeting these challenges requires integration of many of the skills 
described above as well as others.  For one, creation of Accountable Care Organizations and 
pay for performance (i.e. tying reimbursement to achievable health outcomes) changes the 
financial incentives to physicians to address population level health issues.  It brings attention to 
the benefits of multidisciplinary approaches to health issues and forces integration of disciplines.  
One barrier to physician engagement in population health proposed by Maeshiro et al is the 
structure and financial incentives of the health care system that reward diagnostic and treatment 
services and not community or preventive services (Maeshiro, Johnson, Koo, et al, 2010).  The 
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ACA promotes changes in measurements used to determine successful health outcomes and 
the payment structure to reward positive population health outcomes.  So while it does not, in 
the purest sense, change the goal of the health care system – good health for patients – it does 
potentially change the perspective of the physician and encourage movement beyond the 
individual patient encounter to a more holistic approach to the health of their patient panels.  
In addition to a basic understanding of health care financing, an important tool for 
addressing health care costs is the use of cost effectiveness studies.  Physician understanding 
of this type of study and its applications can inform policy from the largest health care systems 
to individual practices. As with other study designs and methods, it is important for consumers 
of this type of literature to understand the correct methods required to produce meaningful 
results.  Developing a strong understanding of these aspects of the health care system and of 
population health is a tall order to add to the clinical medicine that students must learn in 
medical school.  However, with all of these growing capabilities and responsibilities of medicine 
they are becoming more important than ever. A review of the literature by Sales and Schlaff 
leads them to suggest that “physicians are inadequately trained to function in the complex 
organizational and social systems that characterize modern practice” (Sales & Schlaff, 2010, p. 
1665).  Among other things, they propose that the addition of population health to medical 
education will provide the future physician with the tools he or she will need to best operate in 
the complex health care system.  Specifically, population medicine training would allow a 
physician to understand the influences on their patients’ health and better utilize resources and 
coordinate care to address health issues (Sales & Schlaff, 2010).  
The 2010 Patient Protection and Affordable Care Act (ACA) has prompted the most 
recent and highly ambitious wave of health care reform in the United States. Driven by rising 
health care costs, the changing landscape of health concerns, and by the shame of poorer 
health outcomes than in the rest of the industrialized world, for which we pay a much higher 
price, the latest reform is a manifestation of not only the recognition that the excellent medical 
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care available is not reaching enough of the population, but also the shift from an individual 
patient care focus to a population health paradigm for the health care system of the future 
(Brett, 2012).  Not only does the ACA seek to increase access to medical services through the 
employer and individual mandates, but also to ensure accessibility of important services through 
defined Essential Health Benefits (EHBs) and coverage of preventive services.  However, 
beyond the aspects of the law that concern medical services, there are also provisions for 
improved and expanded public health services (Foundation, 2013).   
The ACA’s emphasis on a population perspective for delivering and evaluating health 
services and outcomes could bring an urgency to medical education reform that may have been 
lacking before.  The adoption of the ACA supports the widespread introduction of population 
health to medical curricula in several ways.  In 2000, Garr et al evaluated prevention education 
in US medical schools.  They found little training in community and health systems prevention 
strategies with a concomitant absence of student competency in these domains.  Clinical 
preventive services and quantitative methods were more strongly emphasized though 
satisfaction with measured competency was still low in these areas.  Garr et al concluded that 
while educators often agreed with the importance of teaching prevention science, improvements 
in prevention teaching have not yet occurred (Garr, Lackland, & Wilson, 2000).  
Beginning to teach these tools and skills early in medical school may produce not only 
gains in tangible knowledge, but a perspective shift as well, one that comes from thinking 
beyond the individual to populations and systems.  This perspective could be important in 
shaping students choices and professional development.  If we are to do this, however, we must 
do it in an evidence-based, most-effective manner that is proven by measurement of important 
outcomes, whether that is physician competence, job satisfaction, quality of care, career choice, 
or another metric.  The enormous amount of information medical students are already expected 
to master and the likely worsening physician shortage, puts pressure on medical schools to 
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produce physicians as quickly as possible, so any introduction of more population health 
training needs to earn its place in the curriculum by demonstrating its utility to future physicians.  
Despite early and continued recognition by select groups of the importance of integration 
of medicine and population/public health perspectives and skills, medical education and medical 
professionals largely focus on the science of medicine and the individual patient-provider 
relationship, while public health remains a separate entity.  The leadership of progressive 
researchers, educators, and policy makers has generated a change in focus towards population 
level thinking in medicine, and this has slowly spilled over to the training of physicians through 
joint degree programs, initiatives like the Undergraduate Medical Education for the 21st Century 
(UME-21) project, and measurement of students’ exposure to public health on national 
questionnaires administered to medical students (Maeshiro, Johnson, Koo, et al, 2010).  
Several medical schools, such as Harvard, University of Wisconsin, University of North Carolina 
at Chapel Hill (UNC), and others have incorporated more rigorous public health or population 
health training into their medical curriculum, however, a thorough understanding of the effects of 
the curriculum change on physician choices and practice are yet to be known (Finkelstein, 
McMahon, Peters, et al, 2008; Haq, Stearns, Brill, et al., 2013; Harris, Kinsinger, Tolleson-
Rinehart, et al, 2008).  Though some schools offer this training within the four year medical 
curriculum, many others offer this through a LoA year, which delays medical school graduation 
(Boyer, 1997; Haq, Stearns, Brill, et al., 2013; Harris, Kinsinger, Tolleson-Rinehart, et al, 2008; 
Stellman, Cohen, & Rosenfield, 2008).  
The purpose of this study is to understand the reasons that medical students chose to 
take a LoA during medical school to pursue other areas of study, in particular a Master’s of 
Public Health.  The overarching purpose for investigating this topic is to be able to shed light on 
whether delaying medical school graduation to pursue other areas of study is creating 
physicians that are more capable of delivering quality care to populations in the future or 
whether it is keeping valuable members of society out of the workforce for an additional year, 
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while increasing the financial burden of medical training. This study will gather the thoughts of 
students who did and did not take a LoA and who did and did not get an MPH during their LoA.  
This study is the first part of a larger, longitudinal panel study in which my faculty advisors, 
others and I hope to further our understanding of what students are seeking through an LoA 
experience and the value they garner from it, as well as ways to understand the strengths and 
weaknesses of the medical school curriculum at UNC.  
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Survey	  Methods:	  Design,	  Distribution	  and	  Analysis	  
  
See Appendix 2 for the complete Leave-of-Absence (LoA) survey as it was distributed in 
June 2014.  The survey is the first step in a longitudinal panel survey distributed to all current 
UNC School of Medicine (SOM) medical students and those on a leave-of-absence in May 
2014.  The LoA survey will be distributed to all students once each year for five years.  
Beginning in with the incoming class in August 2014 a new curriculum, the TEC curriculum, will 
be introduced in the medical school.  We hope to detect changes in student perceptions of the 
curriculum and any changes in what drives students to take a LoA through this longitudinal 
panel survey.  The LoA survey assesses students’ opinions in four content areas: curriculum 
exposures, leave-of-absence plans, career goals, and leave-of-absence experiences.  This 
paper focuses on the development, initial results and analysis from the first wave of the survey 
distribution.  All participants in this first distribution of the survey experienced the traditional 
clinical and preclinical curricula at UNC-SOM. This data will serve as the baseline for future 
comparison, allowing us to examine the influence of curriculum reform on motivations for and 
experiences of taking a leave-of-absence during medical school. 
 
Content and Design 
 With the assistance of my faculty mentors and a fellow medical student, I designed a 
single survey to be distributed to all medical and LoA students.  Questions were formulated 
using a collaborative process, but I finalized and distributed to survey to study participants.  
Participants were recruited by email messages sent to the School of Medicine’s class listservs.  
The email messages explained the survey’s purpose and contained a link to the online survey.  
Participants completed the online survey through Qualtrics survey software (Qualtrics Labs Inc., 
Provo, UT).  The consent process was built in to the survey as the first question.  At the time of 
consent, participants were asked to provide their student identification number (PID).  Though 
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this was not necessary to complete the survey, the purpose, as explained in the consent, is to 
be able to link responses from this survey to those given by participants on the educational 
evaluation surveys administered and maintained by the UNC-SOM administration. These 
institutional surveys, titled the Start line, Midline and Finish line surveys, are given to students at 
the end of first year, beginning of third year, and end of fourth year, respectively.  The purpose 
and method of linking is explained in further detail in Appendix 2, however, the main reason for 
this design was to enrich the dataset without increasing participant burden by asking questions 
that all students answer elsewhere.  In addition to PID, date of birth, race/ethnicity, and year in 
school were the only identifying information collected. 
One advantage of using Qualtrics software is that it allowed for introduction of skip logic 
based on answers to previous questions.  The first decision point for what questions would be 
asked was based on students’ medical school year and whether they were participating in the 
MD-PhD program.  Further decision points were based on responses to whether students had 
taken, planned to take, did not plan to take, or had not taken a LoA during medical school.  
Follow up questions were then appropriate to the individual participant.  For example, students 
who had taken or were planning to take a LoA were asked questions about their interests and 
reasons for doing so, while students who did not or did not plan to take a LoA were asked their 
reasons for not considering the leave. 
The survey questions fell within four main domains: curriculum exposures, leave-of-
absence plans, career goals, and leave-of-absence experiences.  To explore participants’ 
interpretation of their curriculum experiences all were asked to grade the extent of their 
exposure to 18 content areas identified by either UNC SOM or the AAMC as important domains 
within medical education.  Participants were asked about pre-clinical exposure and clinical 
exposure to these content areas or skills, separately.  (Please see Appendix 2 for the original 
survey containing these 18 content areas). 
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The next section asked participants their plans for a leave of absence in medical school.  
They were then asked to respond to a list of reasons for their decision and the interests that 
may have motivated it.  Working with my faculty advisors and other interested students, I 
developed two lists of reasons and interests, one each for those who did and didn’t consider 
taking an LOA.  To address this study’s particular concern about whether LOAs are the simple 
result of indecision about career path, the survey asked several questions about the timing of 
specialty and career path decision-making. 
The career goals section of the survey asked participants to choose up to 3 practice 
settings in which they envisioned themselves working 10 to15 years in the future, as well as in 
what types of professional activities they see themselves involved.  These activities were 
Training/Fellowship, Bench research, Clinical / Health services research, Patient care, 
Teaching, Administration, Policymaking / Policy advocacy, or Other.  Questions about specialty 
choice were purposefully omitted because this information is asked on the educational 
evaluation surveys to which our survey responses will be linked. 
We assessed leave of absence experiences by asking students to reflect on their choice 
to take a LoA and their experiences.  Students were asked 4 multiple-choice questions about 
whether they were glad they had made the decision to take a LoA and about what they had 
learned from their experiences.  They were also asked to describe what was different than 
expected about their LoA experience if they indicated that something about their LoA had 
surprised them. 
Students were sent the initial invitation to participate by email in late May 2014.  A 
follow-up email was sent to the same listservs in mid-June to increase participation.  In future 
iterations, the survey will be distributed earlier in the spring to maximize participation.  By May-
June, students have often left for summer activities, are studying for board exams, or have 
graduated and are moving and preparing for residency, reducing the likelihood they can be 
reached, or have time and motivation to participate. 
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Analysis 
 The initial distribution of our survey in June 2014 returned 268 surveys, 161 of which 
were completed and used for this analysis.  Analysis was performed only for the 161 surveys 
that were complete, for a response rate of 19.4%.  The remaining 107 participants began, but 
never completed the survey.  We analyzed only the subset of completed surveys because 
questions regarding student experiences during their leave of absence year(s) were at the end 
of the survey instrument. For other questions explored in this survey, a larger sample of survey 
responses may be available for analysis.   
 Despite limiting our analysis to completed surveys, individual questions were 
occasionally missing responses from 1 or 2 respondents.  These missing responses were 
simply dropped on an individual question basis as the respondents’ missing data for any one 
question varied and the missing number was always small. 
 Comments entered by participants in the few open-ended questions in the survey 
instrument were analyzed quantitatively and coded by themes. I used Stata/SE version 13.1 
(StataCorp 2013) to analyze responses.  Much of the data are presented here strictly as 
descriptive statistics, as the small sample size and exploratory nature of our survey warrants.  
For the variables addressing indecision and other decision motivations, tests for significant 
differences compared three groups of students:  those who intended to take or who had 
completed an MPH, students who intended to take or had completed a leave of absence year 
for another reason, and students who did not intend to take or had not taken a leave of 
absence.  I used Chi-squared tests, linear regression, and one-way ANOVA tests to test for 
associations.  Where sample size fell below 5 observations in any one subgroup, I used Fisher’s 
exact test, as it is more accurate for calculations involving small sample size.  A probability of 
0.05 was pre-specified as the threshold for considering results statistically significant.  
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Results	  and	  Discussion	  
  
Table 1 below shows the baseline characteristics of the 161 participants, nearly 20% of 
the entire student body.  These baseline characteristics are compared to those of the entire 
student body in the 2013-2014 academic year.  The sample is overly representative of first year 
and third year students and under represents second and fourth year students.  The proportion 
of LoA students, however, is similar.  The underrepresentation of second and fourth year 
students is likely reflective of the timing of survey distribution, as second year students were 
studying for the United States Medical Licensing Examination Step 1 and fourth year students 
had recently graduated and moved on to residency programs both near and far.  Our sample is 
also disproportionately weighted toward students who have taken and plan to take a LoA.  
Finally, White and Asian race and female sex are somewhat overrepresented in this sample.  
The uneven distribution of participants across medical school classes is important to consider 
when examining career choice outcomes and LoA plans, as first year students may change their 
minds several times before actually settling on a final decision.  The overrepresentation of LoA 
students is an important consideration for some outcomes assessed in the survey, however, the 
large response from LoA students provides greater power to our analysis of those specific 
questions related to motivations and experiences of those planning to take or those who have 
taken an LoA.  With the exception of these few potentially meaningful differences, our study 
sample has similarly distributed characteristics to entire student body.   
*Please insert Table 1 here. 
 The first questions of the survey asked students to report the level to which they felt the 
preclinical and clinical curricula at UNC-SOM exposed them to various complementary of 
knowledge. Most students felt they had at least some, if not a great deal, of exposure to most of 
the content areas listed, including population health, prevention, clinical and basic science 
research, health disparities, health policy, and health care systems (Table 2a & 2b).  The 
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content areas that students indicated the lowest preclinical exposure to were guideline 
development, health services research, careers for physicians outside of clinical medicine, and 
health systems finance (Table 2a).  In addition, students did not report much exposure to 
guideline development or health services research in their clinical education either (Table 2b).  
These areas with the lowest perceived exposure include quite important content for physicians 
in the future as we are asked to assess and improve the quality of health outcomes, work within 
complex systems, and increasing make decisions that consider cost effectiveness and 
population health.  These perceived curriculum weaknesses provide an opportunity for medical 
educators to evaluate the emphasis of each topic and the manner in which this content is 
communicated and look for areas of improvement.   
*Please insert Table 2a & Table 2b here. 
 Table 3 shows the reasons and interests motivating students to take a LoA, to complete 
an MPH, an MBA, a research year, or for another activity.  The data suggest that those who 
decided to pursue a MPH have significantly different motivations than those who take a LoA for 
other reasons.  The most common reasons among the MPH population of LoA students for 
taking leave were previous work experience or previous educational experiences.  Personal 
reasons, learning opportunities, and need for a break from medical school were less commonly 
cited reasons.  Among the students who completed or plan to get an MPH during a LoA, the 
most highly rated reasons were an interest in Public Health (91%), Health Disparities (88%), 
Population Health (85%), Critical Appraisal of the Medical Literature (85%), Future Career Goals 
(79%), and Health Policy (76%).  In addition, many students noted advisors and mentors (59% 
and 56%, respectively), clinical experiences (59%) and interest group meetings (62%) as 
motivating factors (Table 3). 
 The large percentage of students whose choice to earn an MPH was highly influenced 
by an interest in health disparities, population health, critical appraisal is of interest because of 
the importance of these topics for all physicians.  Understanding of the disparities in health care 
	   17	  
access or disease burden, of the health of populations of patients, and of critically assessing the 
literature which all physicians use to make decisions about patient care are important 
foundational knowledge for all doctors.  A balance between producing new physicians and 
producing physicians trained to excel in the health system requires considering how to integrate 
these topics into training.  This survey suggests that knowing student interests and motivations 
may shed light on curriculum change as well as career choice.  The MD-MPH students may a 
unique group of students with unique career goals, or they may be reflecting a general need for 
this additional training simply to meet their clinical goals. 
*Please insert Table 3 here. 
 My faculty advisors and I hoped in particular to shed light on one concern:  the role of 
career indecision in postponing medical school completion.  We specifically inquired whether 
indecision about career or specialty choice played a role in students choosing to take a LoA for 
an MPH or another activity.  Table 4 shows that the majority of students in the MPH group and 
MBA/Research/Other LoA group indicated that career indecision was not a factor at all in their 
decision to take a LoA year (53% and 57%, respectively).  No one in either group indicated that 
it was the main reason for their decision, however, 34% of the MPH group and 38% of the 
MBA/Research/Other LoA group said it played some role.  Both groups of respondents 
indicated that they had at least some idea of what specialty they were going to choose before 
deciding to take a LoA year (88% of MPH group, 95% of MBA/Research/Other LoA group).  
Similarly, career choice and LoA decision did not significantly influence each other in either 
direction.  Even though it was not a major driver, some students did say that the LoA year was 
to some extent influenced by their indecision about specialty or career choice.  This raises 
concern that the suggestion made by some that medical school could be shortened to 3 years 
(Emanuel & Fuchs, 2012) would leave many students pressured to make decisions they were 
unready to make.   
*Please insert Table 4 here. 
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 To investigate the motivations of students to take a LoA, and in particular, to pursue an 
MPH, we also asked participants to imagine where they saw themselves practicing 10 to 15 
years in the future, and we asked how they would like to mix different work roles.  Students who 
had completed and intended to pursue an MPH were half as likely as were non-LoA students to 
choose a medium sized private practice setting and were twice as likely to choose a community 
health center as places of future employment.  The MPH group was also more likely than both 
MBA/Research/Other LoA students and non-LoA students to choose a local health department 
as a place of future employment (Table 5a).  Students did not frequently differ in the way they 
wanted to divide their work roles, except that MPH students anticipate spending more time 
doing policymaking and/or policy advocacy. This is consistent with the finding that Health Policy 
was an important motivating interest for students choosing to pursue and MPH, and once again 
it raises the question of whether students aspiring to a MPH are a distinctive group of medical 
students, or are perhaps more prescient about skills all future physicians need. 
*Please insert Table 5a & Table 5b here. 
 Finally, we asked students who had taken any type of LoA year (n=31) to reflect on their 
experiences.  All participants responded that they were glad they had taken their LoA year and 
about two thirds indicated that they had been surprised by some part of their experience.  From 
an assessment of the comments participants made, the time commitment was a surprising 
aspect of their LoA experience.  Four students noted that the workload was greater than 
anticipated, while 1 student said the flexibility of the schedule and faculty support allowed 
him/her to pursue a number of academic interests.  Another student noted that he/she was 
surprised how supportive the administration was about his/her LoA plan.  Two respondents 
indicated that they were concerned about the productivity they would have during their LoA year 
and were surprised to find just how academically productive they were.  The amount of clinical 
experience available was also a concern.  One student gained much more than expected, while 
another is surprised to find himself/herself quite concerned about the transition back to clinical 
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rotations, for fear of lost clinical knowledge during the LoA year.  Several students noted their 
surprise at how valuable was the education in their LoA.  One student specifically mentioned the 
value of interdisciplinary learning, while another speaks of the value of the skills he/she learned.  
Five students speak to their broadened interests in and/or perspectives on the health care 
system, the medical community, research, policy, and the disease burden in the United States, 
as well as the value of that perspective to improve the way they work as physicians.  Finally, two 
students note that their experience helped them decide what specialty of medicine to pursue 
and one student says that the experience has changed his/her career goals to include more 
than just clinical medicine. 
 In addition to the comments by students describing differences in their actual and 
expected experiences, we asked students to indicate whether their experience helped further 
develop certain skills, and whether it was less, the same, or more than they expected.  For 
critical thinking skills, perspective on the physicians role in health care and society, 
interpersonal communication skills, and analytic skills all most LoA students indicated that their 
experience resulted in skill development, and all found it either at least as much or more than 
they had expected.  Clinical skills were the least commonly indicated as being developed 
through their experience (77% overall) and some students (16%) indicated less clinical skill 
development that expected.  These responses from students who have completed a leave of 
absence indicate that they have found very meaningful, influential, and positive experiences. 
*Please insert Table 6 here. 
 The results of this survey are limited in a few significant ways.  One limitation is the low 
response rate, particularly among the fourth year students.  While this is not unexpected and 
given the timing of the survey distribution we are not displeased with the response rate we had, 
in future years earlier distribution during the middle of the spring semester would likely increase 
the response rate significantly and give the analysis greater power.  Another limitation is the 
lack of clarity in a few of the question stems, as indicated by feedback from respondents.  
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Because we intend to continue this survey longitudinally over several years assessment of the 
survey instrument through author review and cognitive interviewing before the next wave of 
distribution would increase the validity and reliability of the instrument and enhance the certainty 
of future results. 
 In spite of the above limitations, this study has provided useful information.  The greatest 
strength of this study is the mixed methods design.  Though the initial wave does not benefit 
from all these methods, a mixture of quantitative and qualitative questions and future linking to 
secondary data will allow us to examine many questions from a variety of angles as well as 
continue to generate new hypotheses as medical education evolves.  
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Conclusion	  
  
Our initial survey results indicate that students who pursue an MPH during medical 
school have a broad set of interests that differ from those of their peers who pursue other LoA 
experiences or who do not take a LoA in medical school.  Many of these interests overlap with 
topics that a growing segment of the medical education community feel are foundational 
knowledge for all physicians, not just those who plan to pursue work in health departments or 
community health centers or other traditional venues for integration of public health and health 
services.  UNC-SOM will be introducing a revised curriculum that enhances the foundation 
students will receive in many of the topics that fall within population health studies, such as 
prevention, epidemiology, public health, and health disparities.  It is possible that incorporation 
of such enhanced curriculum in medical school could change students’ motivations to pursue a 
LoA.  Continuation of this longitudinal survey through the adoption of the new curriculum, we 
hope to understand both the value and influence of training in these complimentary topics 
during medical school.  We should also gain insight into the effect of pursuing a LoA on 
physician career choice, competence in patient care, contribution to the health care system and 
medical sciences, and other important short and long-term outcomes.   
 These findings will be supported by incorporation of survey data from other medical 
school-administered surveys as well as surveys of physicians once they are in practice to get a 
better sense of both immediate, short term and long term outcomes of these experiences and 
curriculum modifications.  In the end, we hope this work will help provide an evidence base for 
further evolution of medical education to ensure physicians meet the needs of the current health 
care system and our society. 
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Tables	  &	  Figures	  
Table 1: Characteristics of UNC Medical Students compared to students who responded 
to the Leave of Absence survey. 
Characteristic 
Survey Respondents 
n (%) 
N=161 
Student Body* 
n (%) 
N=828 
Year in School 
MS1 – 45 (28) 
MS2 – 25 (16) 
MS3 – 49 (30) 
MS4 – 22 (14) 
LOA – 20 (12) 
MS1 – 180 (22) 
MS2 – 185 (22) 
MS3 – 183 (22) 
MS4 – 176 (21) 
LOA – 104 (13) 
MD/PhD 15 (9) 68 (8) 
Took LoA year(s) 31 (19) 104 (13)^ 
MPH 21 (13) 30 (4) 
MBA 0 (0) 3 (0.4) 
Research 8 (5) 20 (2) 
Other (includes PhD) 2 (1) 51 (6) 
Plan to take LoA year(s) 24 (15) 28 (3)^ 
Did not or do not plan to take LoA year(s) 91 (57) 800 (97)^ 
Mean age 26.7 years
^^ 24.3 years+ 
Male 
Female 
 
71 (44) 
90 (56) 
 
333 (48)** 
358 (51)** 
White, non-Hispanic 
African American 
Hispanic 
Asian 
Native American 
Other 
124 (77) 
11 (7) 
9 (6) 
18 (11) 
1 (1) 
3 (2) 
446 (65) 
78 (11) 
39 (6) 
101 (15) 
5 (1) 
10 (2) 
SOURCE:  Original Survey of UNC Medical students, May 2014 
*Data obtained from UNC School of Medicine administrative records. 
^ Academic year 2014-15 
^^At time of survey 
+At matriculation 
** Excludes students who matriculated before 2010. 
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Table 2a: Students’	  Perceived Level of Exposure to Curriculum Components in 
Preclinical Years of Medical School 
Preclinical 
Curriculum 
Components	  
Not at all 
n (%)	  
Slightly or 
Somewhat 
n (%)	  
Highly or 
Extremely 
highly 
n (%)	  
Don’t know 
what question 
means 
n (%)	  
Population health	   4 (2)	   104 (65)	   44 (27)	   5 (3)	  
Prevention	   4 (2)	   91 (57)	   60 (37)	   5 (3)	  
Guideline 
development	  
39 (24)	   87 (54)	   12 (7)	   22 (14)	  
Interdisciplinary 
team work	  
11 (7)	   77 (48) 	   67 (42)	   5 (3)	  
Clinical research	   10 (6)	   108 (67)	   38 (24)	   4 (2)	  
Basic research	   18 (11)	   98 (61)	   40 (25)	   4 (2)	  
Health services 
research	  
43 (27)	   91 (57)	   11 (7)	   15 (9)	  
Quality 
Improvement	  
39 (24)	   97 (60)	   15 (9)	   8 (5)	  
Critical appraisal 
of medical 
literature	  
14 (9)	   96 (60)	   47 (29)	   3 (2)	  
Health disparities	   11 (7)	   87 (54)	   58 (36)	   3 (2)	  
Health policy	   18 (11)	   107 (66)	   31 (19)	   4 (2)	  
Careers for MD’s 
outside clinical 
medicine	  
56 (35)	   91 (57)	   10 (6)	   3 (2)	  
Global health	   6 (4)	   115 (71)	   36 (22)	   3 (2)	  
Epidemiology	   5 (30	   87 (54)	   65 (40)	   3 (2)	  
Biostatistics	   26 (16)	   90 (56)	   41 (25)	   3 (2)	  
Health care 
systems	  
17 (11)	   118 (73)	   20 (12)	   4 (2)	  
Health systems 
finance	  
48 (30)	   96 (60)	   12 (7)	   3 (2)	  
Public Health	   7 (4)	   118 (73)	   31 (19)	   3 (2)	  
    SOURCE:  Original Survey of UNC Medical students, May 2014 
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Table 2b: Students’	  Perceived Level of Exposure to Curriculum Components in Clinical 
Years of Medical School 
Clinical 
Curriculum 
Components	  
Not at all 
n (%)	  
Slightly or 
Somewhat 
n (%)	  
Highly or 
Extremely 
highly 
n (%)	  
Don’t know 
what question 
means 
n (%)	  
Population health	   4 (2)	   84 (52)	   40 (25)	   15 (9)	  
Prevention	   3 (2)	   59 (37)	   66 (41)	   15 (9)	  
Guideline 
development	  
23 (14)	   73 (45)	   25 (16)	   22 (14)	  
Interdisciplinary 
team work	  
5 (3)	   49 (30)	   73 (45)	   16 (10)	  
Clinical research	   12 (7)	   89 (55)	   27 (17)	   15 (9)	  
Basic research	   33 (20)	   78 (48)	   17 (11)	   15 (9)	  
Health services 
research	  
33 (20)	   77 (48)	   13 (8)	   20 (12)	  
Quality 
Improvement	  
21 (13)	   77 (48)	   29 (18)	   16 (10)	  
Critical appraisal 
of medical 
literature	  
11 (7)	   80 (50)	   37 (23)	   15 (9)	  
Health disparities	   6 (4)	   65 (40)	   58 (36)	   14 (9)	  
Health policy	   11 (7)	   93 (58)	   25 (16)	   14 (9)	  
Careers for MD’s 
outside clinical 
medicine	  
51 (32	   70 (43)	   8 (5)	   14 (9)	  
Global health	   29 (18)	   81 (50)	   19 (12)	   14 (9)	  
Epidemiology	   10 (6)	   78 (48)	   41 (25)	   14 (9)	  
Biostatistics	   26 (16)	   80 (50)	   23 (14)	   14 (9)	  
Health care 
systems	  
8 (5)	   82 (51)	   39 (24)	   14 (9)	  
Health systems 
finance	  
25 (16)	   84 (52)	   20	   14 (9)	  
Public Health	   6 (4)	   96 (60)	   27	   14 (9)	  
SOURCE:  Original Survey of UNC Medical students, May 2014 
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Table 3: Student Reported Reasons for Choosing to Take a Leave of Absence Year(s)  
Interests or other Factors MPH n (%) 
MBA/Research/Other 
LoA 
n (%) 
p-
value 
Population health 33 (97) 10 (50) 0.000 
Prevention 33 (97) 7 (74) 0.000 
Guideline development 29 (85) 6 (32) 0.000 
Interdisciplinary team work 30 (88) 9 (45) 0.001 
Clinical research 31 (94) 13 (65) 0.007 
Basic research 13 (38) 8 (42) 0.782 
Health services research 32 (94) 9 (45) 0.000 
Quality Improvement 33 (97) 10 (50) 0.000 
Critical appraisal of medical literature 34 
(100) 
10 (53) 0.000 
Health disparities 34 
(100) 
12 (63) 0.000 
Health policy 34 
(100) 
10 (50) 0.000 
Careers for MD’s outside clinical medicine 29 (85) 10 (53) 0.010 
Global health 33 (97) 9 (45) 0.000 
Epidemiology 31 (91) 11 (52) 0.001 
Biostatistics 30 (88) 11 (52) 0.003 
Health care systems 34 
(100) 
10 (50) 0.000 
Health systems finance 29 (85) 8 (42) 0.001 
Public Health 32 (97) 12 (60) 0.001 
Personal reasons 29 (85) 20 (95) 0.250 
Talked with advisors 20 (59) 13 (61) 0.653 
Advised by other mentor 19 (56) 12 (60) 0.768 
Talked with people in your field(s) of 
interest 
24 (71) 16 (80) 0.446 
Interest group meetings 21 (62) 4 (20) 0.003 
Future career goals 33 (97) 19 (90) 0.296 
Summer opportunities 6 (18) 3 (15) 0.801 
Preclinical Education 14 (41) 3 (15) 0.045 
Clinical Education 18 (53) 5 (25) 0.045 
Other 5 (83) 9 (100) 0.205 
SOURCE:  Original Survey of UNC Medical students, May 2014 
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Table 4: Career Indecision compared between MPH and non-MPH students 
	  
	   MPH 
(n)	  
MBA/Research/Other 
(n)	  
Fisher’s 
exact	  
Career Indecision as a factor 
in decision to take an LoA	  
Not at all	   18	   12	  
 
 
0.447	  
Slightly	   6	   6	  
Somewhat	   5	   6	  
Quite a lot	   3	   0	  
This was the main 
reason	  
0	   0	  
Order of Choosing 
Residency/Specialty area 
and Decision to take an LoA	  
Specialty chosen 
before LoA 
decided 
5	   6	  
 
0.514	  
Had idea of 
specialty, but 
uncertain when 
decided to take 
LoA 
17	   11	  
Both Decided at 
the same time 
8	   3	  
Decided to take 
LoA, but had no 
idea what 
specialty to pursue 
4	   1	  
Influence of Career Choice 
on LoA 	  
5 point Likert 
scale* 
 
3.4	  
 
3.5	  
 
0.653	  
Influence of LoA on Career 
Choice	  
5 point Likert 
scale* 
 
2.6	  
 
2.6	    
0.962	  
SOURCE:  Original Survey of UNC Medical students, May 2014 
*5-point Likert Scale: 1-Not at all, 2-Slightly, 3-Somewhat, 4-Highly, 5-Extremely Highly.  
Responses averaged and comparison between means reported.	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Table 5a: Comparison of Practice Setting and Profession Time Divisions preferences 
between MPH and non-MPH students 
Practice Location/Organization MPH 
N=34 
MBA/Research/Other 
N=21 
Non-LoA 
Students 
N=106 
p-value 
Academic medical center 27 19 85 0.514 
Large private practice (more than 
100 physicians) 
5 3 18 0.923 
Medium private practice (between 
10 and 100 physicians) 
7 5 45 0.033 
(MPH vs. 
Non-LoA) 
Small private practice (fewer than 
10 physicians) 
5 4 36 0.059 
VA/other Federal facility 3 1 9 1.000 
Community health center (federal, 
state, or Indian Health Service) 
17 8 26 0.017 
(MPH vs. 
Non-LoA) 
Local health department 5 0 4 0.041 
(MPH vs. 
Others) 
State health department 2 0 0 0.060 
Federal or international public 
health agency (e.g. CDC, WHO) 
7 3 11 0.258 
International health organization 
(including non-governmental 
organizations) 
6 2 18 0.771 
Pharmaceuticals 0 0 2 1.000 
Industry / other private business 1 3 4 0.107 
Research organization 3 3 9 0.654 
SOURCE:  Original Survey of UNC Medical students, May 2014 
*Chi-squared tests for statistical significance performed.  For variables with 1 or more subset 
containing <5 observations, Fisher’s exact tests were used instead.  For variables with 
statistically significant overall chi-squared or Fisher’s exact tests, pair-wise tests for statistical 
significance were performed. 
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Table 5b: Comparison of Professional Time Divisions preferences between MPH and 
non-MPH students 
Practice Activity	   MPH	   MBA/Research/Oth
er	  
Non-LoA 
Students	  
p-value*	  
%Training/Fellowshi
p	  
3%	   6%	   6%	   0.0848	  
% Bench research	   2%	   3%	   4%	   0.0991	  
% Clinical / Health 
services research	  
10%	   10%	   9%	   0.6989	  
% Patient care	   23%	   19%	   24%	   0.2773	  
% Teaching	   13%	   9%	   11%	   0.2283	  
% Administration	   2%	   4%	   3%	   0.1190	  
% Policymaking / 
Policy advocacy 
5% 2% 3% 0.0137 
(all pairs) 
% Other (please 
specify)	  
1%	   1%	   1%	   0.1621	  
SOURCE:  Original Survey of UNC Medical students, May 2014 
*One-way ANOVA tests performed.  For those variables with statistically significant overall 
ANOVA tests, pair-wise tests for statistical significance were performed. 	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Table 6: Student Reflections on LoA Year(s) 
	   	   MPH          n (%)	  
Research     
n (%)	  
Other      
n (%)	  
Overall    
n (%)	  
	   Glad you took a LoA	   21 (100)	   8 (100)	   2 (100)	   31 (100)	  
	   Surprised by something	   14 (67)	   5 (63)	   2 (100)	   21 (68)	  
Area of further 
development 
from LoA 
experience**	  
Clinical skills	   17 (81) 7 (88)	   0 (0)	   24 (77)	  
Critical thinking 
skills	   21 (100)	   6 (75)	   1 (50)	   28 (90)	  
Perspective on 
the physicians 
role in 
society/health 
care	  
21 (100)	   7 (88) 2 (100)	   30 (97)	  
Interpersonal 
communication 
skills	  
21 (100)	   8 (100)	   2 (100) 31 (100) 
Analytical skills	   21 (100)	   8 (100)	   2 (100) 31 (100) 
Development 
compared to 
expected	  
Clinical skills	  
4 less	  
10 same	  
6 more	  
1 less	  
2 same	  
5 more	  
	  
2 same	  
	  
5 less	  
14 same	  
11 more	  
Critical thinking 
skills	  
4 same	  
16 more	  
4 same	  
4 more	  
	  
2 more	  
8 same	  
22 more	  
Perspective on 
the physicians 
role in 
society/health 
care	  
	  
4 same	  
16 more 
	  
4 same	  
4 more 
	  
1 same	  
1 more	  
	  
9 same	  
9 more	  
Interpersonal 
communication 
skills	  
	  
12 same	  
8 more	  
	  
3 same	  
5 more	  
	  
1 same	  
1 more 
	  
16 same 
14 more	  
Analytical skills	   10 same	  10 more	   5 same	  3 more	   1 same	  1 more 16 same 14 more 
SOURCE:  Original Survey of UNC Medical students, May 2014 
*MBA not shown because no respondents had completed an MBA, and therefore, none were 
asked to reflect on their experience. 
**5-point Likert scale collapsed to no if selected “not at all”	  and yes if selected “slightly”, 
“somewhat”, “highly”, or “extremely highly”. 
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Appendix	  1:	  Limited	  Systematic	  Review	  
 
Introduction: 
While the integration of medicine and public health has been a topic of concern since the 
Flexner Report of 1910, the soaring price of health care and recent passage of the Affordable 
Care Act in 2010 with the subsequent roll out of massive health care reforms has brought the 
promotion and training of a health care workforce for the future fully into public view. Physicians 
are increasingly becoming responsible for leading health care delivery teams towards the “Triple 
Aim, which includes improving the individual experience of care; improving the health of 
populations; and reducing the per capita costs of care for populations”. (Berwick, Nolan, 
Whittington, 2008, p. 760)  In addition to the evolving roles of health care professionals, there is 
a need for more physicians, especially primary care physicians, to care for an aging population 
in addition to the more recent addition of people accessing care through health insurance 
expansion (Foundation, 2013; Pershing & Fuchs, 2013).   
In response to the evolving physician role and predicted shortages, medical educators 
and administrators are re-evaluating how physicians are trained and what can be done to 
decrease waste and increase value (Emanuel & Fuchs, 2012).  Value and waste in medical 
education are a composite of knowledge and expertise gained by students as well and the time 
and money required obtaining that knowledge and expertise.  Estimates of physician shortages 
estimate an additional forty-two to forty-five thousand primary care physicians are needed by 
2020-2025 and an additional 46,000 specialists will be needed by 2020.(Kirch, Henderson, Dill, 
2012; Petterson, Liaw, Phillips, et al, 2012)  This imminent rise in demand for health care 
professionals demands that medical schools examine the value of training that students are 
receiving to ensure high-value experiences that will produce the best future workforce.  Much of 
the medical education literature focuses on factors influencing medical students’ career choices 
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in hopes of understanding ways to increase interest in primary care.  With the overlapping 
interests of primary care and public health around prevention and population health, some have 
shown that among those with increased training in these a greater proportion choose to practice 
in primary care fields (Krousel-Woods, He, Booth, et al, 2012).  Beyond that, many feel that it is 
important that a greater number of all types of physicians are trained in population health and 
public health concepts and skills (Krousel-Woods, He, Booth, et al, 2012). 
 Despite early recognition by some like Abraham Flexner, medical education and medical 
professionals have largely focused on the science of medicine and the individual patient-
provider relationship and public health has remained a separate entity.  However, in 1998, the 
Association of American Medical Colleges (AAMC) published a report guiding medical schools 
in creating learning objectives for medical students.  These guidelines emphasized not only an 
understanding of biology and traditional medical sciences (anatomy, physiology, etc.), but also 
an understanding of scientific research methods, epidemiology, and application of knowledge to 
both individuals and populations ((AAMC), 1998).  This report led the way to a relatively rapid 
program development to better integrate these population and public health concepts into 
medical education.  For example, in 2000, the Association of American Medical Colleges 
(AAMC) and the Centers for Disease Control and Prevention (CDC) created a new partnership 
for academic medicine and public health collaboration.  They awarded two rounds of grants 
under the Regional Medicine-Public Health Education Centers (RMPHECs) program to medical 
schools to partner with health departments to improve population health curriculums and identify 
population health competencies for medical school graduates (Maeshiro, Johnson, Koo, et al, 
2010).  In 2006, Harvard Medical School introduced their population health course into the first 
year curriculum with the weight and importance of the other basic science courses in the 
preclinical years.  The new curriculum was rated very highly by students in the short term, and 
long term assessments were planned but not reported in the first years of the program 
(Finkelstein, McMahon, Peters, et al, 2008).  In addition, there are a handful of MD-MPH degree 
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programs, initiatives like the Undergraduate Medical Education for the 21st Century (UME-21) 
project, and measurement of students’ exposure to public health on national questionnaires 
administered to medical students suggesting the increasing importance placed on these 
competencies for future physicians (Maeshiro, Johnson, Koo, et al, 2010).  Despite these 
progressive programs, however, substantial population health training through joint programs 
and embedded coursework during medical schools still do not appear to be widespread.   
 Current policies support the continued education reform with a population health focus. 
The implementation of the ACA seems to provide further support to these endeavors.  It seems 
prudent to properly evaluate the influence of these educational reforms on graduating 
physicians and their subsequent careers.  This systematic review will examine existing literature 
that evaluates the career and specialty choices of students who are exposed to public or 
population health in an attempt to understand what influence, if any, this additional training has 
on physician career choices. 
 
Methods: 
Key Question and Eligibility Criteria 
 The key question of this review is to understand what role public health training during 
medical school plays in influencing students’ career choices.  For the purposes of this review, I 
considered studies that focused on medical students who did and did not receive either formal 
or informal public health or population health training during medical school.  This could include 
single courses in biostatistics, epidemiology, population health, prevention, health policy or any 
combination of the prior.  I searched the literature from January 1st, 1998 to May 2nd, 2014.  I 
restricted the search to after 1/1/1998 because 1998 is when the American Association of 
Medical Colleges updated their guidelines for medical schools and also held the Population 
Health Perspective Panel to determine the role of Population Health training in medical schools 
((AAMC), 1998; Blumenthal, Barker, & Marantz, 2000).  With these changes in 1998, it seemed 
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most appropriate to evaluate literature published from this date forward for continuity and 
comparability of definitions and role of this subject matter in medical education.  I restricted my 
search to allopathic and osteopathic medical schools as the learning objectives for different 
types of health care providers vary and future physicians were my population of interest.  I 
included studies of international medical schools because I felt there were possible lessons to 
be learned from other countries’ experiences with medical education.  Finally, my outcome of 
interest was career choice.  This included residency or specialty choice, but could also include 
practice setting, such as academic, private practice, community health center, etc.   
 
Table A-1A: Inclusion and exclusion criteria for systematic review of the literature 
about population and public health training and physician career choices. 
 Inclusion Criteria Exclusion Criteria 
Population • Medical students 
• Physicians – if retrospective 
study type 
 
• Physicians – if pertaining to 
training or decisions made after 
medical school 
• Pre-medical students 
• Health studies students, not 
medical 
Intervention • Population health 
education/training 
• Public health education/training 
• Epidemiology curriculum 
• Biostatistics curriculum 
• Health Policy curriculum 
• Prevention or Preventive 
Medicine curriculum 
• Rural health, Community 
health, International/Global health – if 
curriculum about population/public 
health not specified 
 
Comparator • Traditional medical education = 
no dedicated/specific population or 
public health training or education 
• None – descriptive statistics 
alright 
 
Outcome • Career choice  
• Residency choice 
• Specialty choice 
• Career outcome 
• Practice location/type – 
academic, private practice, community, 
etc. 
• Curriculum satisfaction 
• Competency in job/skills 
 
Time Frame • Published 1/1/1998 – 5/2/2014 • Published outside the defined 
window 
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Timing of 
Outcome 
• When applying to residency or 
graduating medical school 
• First residency or intended 
career choice 
• Long-term outcomes, not clear 
if first residency or possibly had other 
training or career between graduation 
and outcome evaluation 
Setting • Allopathic medical schools 
• Osteopathic medical schools 
• Other health professional 
schools 
 
 
 
Data Sources and Search Strategy 
I limited the scope of this systematic review by restricting my search strategy to the 
MEDLINE database.  Given the topic of this review, MEDLINE promised to be inclusive and 
produce high quality studies for review.  The search strategy algorithm was ("Public 
Health/education"[MH] OR “public health” OR “population health” OR “population science”) AND 
(Career OR "Career choice"[mh] OR "career choice"[tiab] OR "career outcome"[tiab] OR "career 
outcomes"[tiab]) AND ("Schools, Medical"[MH] OR "Students, Medical"[MH] OR "Education, 
Medical"[MH]).  This was filtered to include only English language articles published between 
January 1, 1998 and May 2, 2014.  
 
Data Collection and Quality Assessment 
 I critically appraised the five articles that met all the inclusion criteria outlined in Table 1 
using the criteria outlined by the USPSTF Procedures Manual ((AHRQ), 2008).  I appraised the 
study population identification and recruitment methods for potential selection bias, assessed 
the appropriateness of the analysis for the study design, and evaluated potential for 
measurement bias and confounding.  Level of bias was based on a three-point scale: low (+), 
moderate (++), or high (+++).  Finally, I made an overall judgment of each articles internal 
validity, external validity, and an overall quality assessment using a three-point scale as well: 
poor, fair, or good.   
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Data Synthesis and Analysis 
 I completed a qualitative, narrative analysis of the data abstracted from the five articles 
meeting inclusion criteria.  Relevant outcomes from each study were reported simply as 
descriptive statistics within the population of students with the curriculum exposure of interest.  
Only 1 study compared specialty outcomes between MD-only and MD-MPH students in a 
bivariate analysis (Rosenberg, 1998).  Therefore, there were no data appropriate for a 
quantitative analysis.  I then used the criteria outlined in the USPSTF Procedures Manual to 
determine that the body of evidence addressing what role public health or population health 
training during undergraduate medical education plays in student career choice at graduation 
from medical school and whether it was convincing, adequate, or inadequate to draw a 
conclusion ((AHRQ), 2008).  
 
Results: 
My systematic search resulted in 213 articles for initial review.  After title, abstract, and 
full text review, 5 articles met all the inclusion criteria stipulated and were critically appraised for 
quality and certainty and magnitude of outcomes.  The complete process of article elimination 
through the stages of study selection can be seen in Figure A-1A.   
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Figure A-1A: Flow diagram for study selection. 
 
 
All but five articles were excluded from the final data abstraction and critical appraisal 
process.  The most common reasons for exclusion were that studies were evaluating residents 
or fellows rather than medical students.  Additionally, this search algorithm produced results 
pertaining to dental and veterinary students, which were also excluded as this review was 
specifically looking at outcomes among medical students.  The other most common reason was 
that the outcomes did not align with those specified for this study.  Many studies looked at long-
term career outcomes, or non-career outcomes, such as curriculum satisfaction.  Finally, this 
search strategy produced several articles that examined associations other than public health or 
population health with career outcomes, for example clinical research methods or even 
demographic factors such as gender and race.  In addition, several studies examined programs 
to increase exposure to rural medicine or community based medicine and practice location 
Literature 
search in 
PubMed 
213 articles 
for review 
208 articles 
excluded 
106 articles 
excluded by 
title review 
83 articles 
excluded by 
abstract 
review 
19 articles 
excluded by 
full text 
review 
5 articles 
included 
4 assessed 
residency/ 
specialty 
choice 
1 assessed 
practice 
setting 
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outcomes of rural versus urban.  These exposures were only considered relevant if the rural or 
community medicine programs included public health or population health courses or training, 
specifically. 
Quality of Evidence 
 Table 2 below summarizes the critical appraisal and overall quality assessment of each 
study.  Overall these studies were of fair to good quality.  A major methodological limitation for 
these five studies was the lack of an appropriate comparison group when bivariate comparisons 
were made.  While there is merit in comparing career outcomes among public health trained 
students to national averages or individual school career outcomes, the particular programs 
evaluated often selected a particularly motivated group of students, which may not be 
representative of the typical medical student.  Therefore, for the main outcome of career choice, 
defined by this author as residency or specialty choice or practice type, each study had 
significant possibility of confounding bias by preexisting interests in population health or public 
health that could predispose students to make certain career choices.  The study by Dr. 
Rosenberg was the only one that compared career outcomes between MD-only and public 
health trained MD students statistically, however, it did not control for baseline interests or 
career intentions, important potential confounders.  The other four studies gave only descriptive 
statistics of these relevant career outcomes, which given the study designs were the most 
appropriate presentation (Chauvin, Rodenhauser, Bowdish, et al, 2000; Haq, Stearns, Brill, et 
al, 2013; Nguyen-Van-Tam, Logan, Logan, et al, 2001; Stellman, Cohen, Rosenfield, 2008).     
 
Certainty and Magnitude of Results 
The results from each study are displayed in Table 3 below.  While each of these studies 
had more findings than those described here, these are the results pertinent to the question of 
residency/specialty choice or practice type that I determined to be the relevant outcomes for this 
study.   Only the Rosenberg study compared all Columbia MD graduates with their MD-MPH 
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population for a career outcome of interest for this review, reporting a statistically significant 
difference in students entering pediatrics and primary care (Rosenberg, 1998).  The study of the 
TRIUMPH program by Haq et al reports that TRIUMPH graduates are about two times as likely 
to choose a primary care residency than non-TRIUMPH graduates of the University of 
Wisconsin School of Medicine (Haq, Stearns, Brill, et al, 2013).  The studies by Nguyen-Van-
Tam et al and Stellman et al report only descriptive statistics about the proportion of students 
choosing primary care versus non-primary care tracks.  These show a wide variety of 
residency/specialty choices and are not suggestive of a large influence one way or another, 
however, associations and causal relationships cannot be determined from these analyses 
(Nguyen-Van-Tam, Logan, Logan, et al, 2001; Stellman, Cohen, Rosenfield, 2008).  Chauvin et 
al report on students’ intentions for post-residency career choices, in particular clinical practice, 
fellowship training, or academic/faculty positions.  Their analysis does not lend insight to the role 
of public health training in comparison to traditional medical education, however, the differences 
in students’ choices based on type of MPH track suggests potentially a wide variety of reasons 
or interests driving decisions to pursue public health training or perhaps variable influences 
depending on the quality or content of the public health education (Chauvin, Rodenhauser, 
Bowdish, et al, 2000). 
While these study findings are interesting explorations of various attempts to combine 
public health and medical education, the methodological limitations, particularly potential 
selection and confounding biases minimize the robustness of this evidence to determine what 
effect public health training has on career choice or the likelihood of entering primary care fields 
compared to traditional medical education.     
 
Discussion: 
The findings from this systematic review unfortunately leave our question of the role of 
public or population health training in medical student career choice largely unanswered.  Some 
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suggest an association, however, these results lack the desired certainty.  While there are many 
other possible benefits of population or public health training for physicians and indeed 
promoting primary care or other desired career choices may still be one of them, further 
investigation is still necessary.  While at first glance these additional courses or programs may 
harmless, the additional cost and time could represent significant potential harms and barriers to 
efficiently producing a competent, confident physician workforce of a desired specialty 
composition.   
As described above, there are several limitations of the literature on the subject of public 
or population health training that hinder our ability to make inferences or draw conclusions about 
the role of these training exposures on students’ career choices.  One additional limitation to 
those discussed previously, is the heterogeneity of the public health programs assessed.  
Students’ assessed for career choices were exposed to everything from a few additional public 
health course electives in addition to those included in the typical medical school curriculum 
(Rosenberg, 1998) to specialized medical school curriculum tracks (Haq, Stearns, Brill et al, 
2013; Nguyen-Van-Tam, Logan, Logan et al, 2001) and formal MD-MPH dual degree programs 
of varying levels of selectiveness and cost (Chauvin, Rodenhauser, Bowdish, et al, 2000; 
Rosenberg, 1998; Stellman, Cohen, Rosenfield, 2008). These programs and the analysis of the 
students participating in them varied in setting, intention, time commitment, and year(s) 
implemented and analyzed.  These are all factors that make these studies difficult to compare 
and can possibly influence outcomes. 
 This systematic review also has its own limitations.  Time and scope constraints limited 
the search strategy to the PubMed database, which may have limited the literature gathered on 
this topic.  An expansion of this search strategy to other databases, including EMBASE, could 
enrich the body of literature on this topic that met criteria for appraisal and analysis.  Finally, 
another limitation is that this systematic review was conducted entirely by one author.  Using an 
	   K	  
ideal strategy would include title, abstract, and full-text review by more that one author with 
conference or third party resolution of conflicts.   
 Future studies of these student populations participating in various types of public health 
training programs in medical school should include comparisons with non-participating students 
with similar characteristics, such as the possible confounders of age, initial career intentions, 
prior experiences and interests, mentor advice.  Study of appropriately comparable populations 
will help illuminate the strength and magnitude of association between public or population 
health training and career choice.  In addition, well-done qualitative studies examining 
motivating factors for pursuing additional training and reflections on the influence and value of 
the additional training could be quite valuable in shedding some light on the causal pathways 
between these exposure and outcome variables.  Finally, assessment of long-term career 
outcomes for public or population health trained physicians is also an important outcome when 
considering the policy and practice implications of these additional training programs.  An ideal 
study design would be a longitudinal study following medical students throughout their careers 
and assessing their training, practice choices, and other aspects of professional productivity. 
 As medical schools reflect on their curriculum, educational objectives, and the reforms in 
order to produce the physicians needed for the future, a strong body of evidence explaining the 
influence on practice and career choices of their reforms is critical.  Physician shortage, both 
specialty and primary care, the importance of preventive care and population health, and 
medicalization of public health issues will continue to be important aspects of medicine that 
future physicians will have to grapple with and find ways to address.  Understanding the role of 
various methods of public health or population health training on outcomes such as career 
choice will be important for medical educators and administrators to understand as they decide 
on what their curriculum reforms will look like. 
 From this limited systematic review, no conclusion can be made about the role of public 
or population health training on medical student career choices.  In addition, the limited number 
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of relevant studies identified by this review shows an overall lack of evidence pertaining to this 
question and strongly indicates the need for further research on the topic.  
 
 
Table A-2A: Table of results from systematic review of the literature. 
Study Study 
Design 
Population Exposure 
Measured 
Relevant Outcomes 
Reported 
Quality 
Assessment 
Nguyen-Van-
Tam JS, 
Logan RF, 
Logan SA, 
Mindell JS 
(2001)  
Cross-
sectional 
survey 
design 
 
All students 
entering school 
from 1970-1990 
and completing 
an honours year 
in PHE between 
1973 and 1993. 
N = 203. 
Honours year in 
public health and 
epidemiology 
(PHE) during 
medical school 
86/203 (42%) in or intended 
to be in general practice. 7% 
in or intended to be in public 
health medicine. 36% in 
hospital medicine, surgery, 
OB, or psychiatry. 10% in or 
intended to be in 
other/abroad.  23% 
unknown. 4% no longer in 
medicine 
Fair 
(+) high response 
rate 
(-) high potential 
measurement 
bias, high 
potential 
confounding bias 
Rosenberg SN 
(1998)  
Cross 
sectional 
survey 
study 
Comparison of 
Columbia MD-
only graduates to 
graduates who 
had some public 
health training 
during MD 
school from 
1979-1994. 
N=137 (cases).   
Elective courses 
in public health 
during medical 
school, includes 
individual courses 
to MPH degree. 
Students having public 
health courses more likely to 
enter pediatrics (18% vs. 
8%, p = 0.012) and 
preventive medicine (3% vs. 
<0.5%, p = 0.001) compared 
to Columbia’s 4th year 
students.  88% of MD-MPH 
graduates had specialty 
training in internal medicine, 
preventive medicine, and a 
number of surgical and non-
surgical fields. 
Fair 
(+) broad 
inclusion criteria 
(-) low response 
rate, high 
potential for 
confounding bias 
Chauvin SW, 
Rodenhauser 
P, Bowdish 
BE, Shenoi S 
(2000)  
Cross-
sectional 
survey 
design 
Tulane Medical 
Students 
enrolled in MD-
MPH dual 
degree program 
at the time of the 
study (may 
1997). N=110. 
Current 
enrollment in the 4 
year MD-MPH 
program 
Intentions after residency - 
13% subspecialty 
fellowship, 63.8% clinical 
practice, 11.6% full-time 
academic/medical school 
faculty, 1.4% admin, 2.9% 
other, 7.2% no response.  
Differences seen between 
public health tracks: Tropical 
Med more likely than MCH 
to intend to do fellowship 
(15.4% vs. 7.7%), less likely 
to intend to be full-time 
academic/faculty (7.7% vs. 
Good 
(+) broad 
inclusion criteria, 
valid and reliable 
measurement 
techniques, good 
external validity 
(-) low response 
rate 
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15.4%).  Similar intentions 
for clinical practice (73.1% 
vs. 76.9%). 
Stellman JM, 
Cohen S, 
Rosenfield A. 
(2008)  
Mixed 
methods. 
MSPH dual-
degree 
completion 
between 1999 
and 2005. N=73. 
Dual MD-MPH 
degree through 
the Mailman SPH 
and NYC medical 
schools 
71/73 participants with data. 
1 anesthesiology, 9 
emergency medicine, 5 
family practice, 3 general 
surgery, 20 medicine, 1 
medicine/pediatrics, 1 
neurology, 1 neurosurgery, 
6 OB/GYN, 4 
ophthalmology, 2 ENT, 11 
pediatrics, 4 psychiatry, 1 
radiation-oncology, 1 
radiology, 1 urology.  
Primary care specialties 
more heavily favored than 
national average, but not 
compared to NYC med 
school data.  50-75% 
reported 3+ on a 5-point 
scale for influence on their 
residency specialty choice. 
Good 
(+) Low potential 
selection bias, 
good analysis 
methods 
(-) high potential 
for measurement 
bias, fair external 
validity 
Haq C, 
Stearns M, 
Brill J, et al 
(2013)  
Mixed 
methods. 
Students who 
began the full 
15-month 
TRIUMPH 
program in 2010 
& 2011. N=16. 
15-month 
TRIUMPH 
program 
participation - 
integrates urban 
clinical training 
and public health 
curricula, 
longitudinal 
community and 
public health 
projects, 
mentoring, and 
peer support for 
select 3rd and 4th 
year students. 
2010: 4 family medicine, 2 
pediatrics, 1 medicine-
pediatrics, 1 emergency 
medicine - 44.1% primary 
care (2 + MPH too). 2011: 2 
family medicine, 2 internal 
medicine, 2 pediatrics, 1 
medicine-pediatrics, 1 
emergency medicine (42.9% 
primary care).  In total 14/16 
(87.5%) chose/plan to 
choose primary care 
residency (~2x non-
TRIUMPH grads) 
Fair 
(+) low potential 
selection bias 
(-) high potential 
confounding bias, 
fair-poor external 
validity 
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Table A-3A: Critical appraisal of literature from systematic review. 
Appraisal 
Criteria 
 
Study 
Citation  
 
 
Nguyen-Van-
Tam JS, 
Logan RF, 
Logan SA, 
Mindell JS. 
What 
happens to 
medical 
students who 
complete an 
honours year 
in public 
health and 
epidemiology
? Medical 
education. 
Feb 
2001;35(2):1
34-136.  
Rosenberg 
SN. A Survey 
of Physicians 
Who Studied 
Public Health 
During 
Medical 
School. 
American 
journal of 
preventive 
medicine. 
1998 
1998;14:184-
188.  
Chauvin SW, 
Rodenhause
r P, Bowdish 
BE, Shenoi 
S. Double 
duty: 
students' 
perceptions 
of Tulane's 
MD-MPH 
dual degree 
program. 
Teaching 
and learning 
in medicine. 
Fall 
2000;12(4):2
21-230.  
Stellman JM, 
Cohen S, 
Rosenfield A. 
Evaluation of a 
one-year Masters of 
Public Health 
program for medical 
students between 
their third and 
fourth years. 
Academic 
medicine: journal of 
the Association of 
American Medical 
Colleges. Apr 
2008;83(4):365-
370.  
Haq C, Stearns 
M, Brill J, et al. 
Training in 
Urban Medicine 
and Public 
Health: 
TRIUMPH. 
Academic 
medicine: 
journal of the 
Association of 
American 
Medical 
Colleges. Mar 
2013;88(3):352-
363.  
Study aim 
& research 
design 
- To 
“examine 
career choice 
of 
Nottingham 
medical 
students who 
complete an 
honours year 
in public 
health and 
epidemiology
." 
- By cross-
sectional 
survey 
design. 
- To "explore 
reasons 
students 
began study 
in public 
health, 
reasons for 
not 
continuing, 
assessment 
of the value of 
public health 
courses, and 
postgraduate 
careers." 
- By cross-
sectional 
survey 
design. 
- To 
understand 
student 
perceptions 
of the MD-
MPH 
program at 
Tulane. 
- By cross-
sectional 
survey 
design. 
- To evaluate 
students' 
motivations for the 
MD-MPH program, 
their satisfaction 
with it, their 
experiences during 
the program, and 
their career choices 
and perceptions of 
the MD-MPH 
program on those 
choices. 
- Using mixed 
methods: cross-
sectional survey 
design, in-depth 
interviews, 
retrospective 
secondary data 
analysis from 
- To assess 
early, short-term 
outcomes of 
TRIUMPH 
program.  
Specifically, 
knowledge, 
skills, 
satisfaction, 
confidence, and 
residency 
matches.  Also 
assess 
community 
partner 
satisfaction with 
program and 
students. 
- Using mixed 
methods: focus 
groups, 
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multiple sources.   academic record 
review, 
surveys/evaluati
ons - 
prospective 
collection of 
data from 
cohorts, 
beginning with 
the cohort 
starting January 
2010. 
Source 
population 
& Study 
population 
All students 
entering 
school from 
1970-1990 
and 
completing 
an honours 
year in PHE 
between 
1973 and 
1993. 
Graduates of 
Columbia 
University’s 
College of 
Physicians 
and Surgeons 
between 
1979-1994. 
Tulane 
Medical 
Students 
enrolled in 
the MD-MPH 
dual degree 
program in 
May 1997. 
NYC medical 
school students 
who completed the 
Columbia Mailman 
School of Public 
Health MD-MPH 
program from 1999-
2005. 
University of 
Wisconsin 
medical 
students who 
began the full 
15-month 
TRIUMPH 
program in 2010 
& 2011. 
Initial 
comparabili
ty of 
groups 
No 
comparison 
group, simply 
descriptive 
statistics of a 
subpopulatio
n of medical 
graduates. 
Descriptive 
statistics of a 
subpopulation 
of medical 
graduates. 
Comparison 
of career 
outcomes to 
all 4th year 
students – not 
best 
comparison 
group. 
No 
comparison 
group, simply 
descriptive 
statistics of a 
subpopulatio
n of medical 
graduates. 
Demographics 
comparison groups 
appropriate, 
however, 
comparison to MD 
only students would 
have also been 
useful. 
Noted by 
authors that 
control group 
not ideal, 
however, table 1 
with 
comparisons of 
baseline group 
characteristics 
not shown. 
Drop outs, 
adherence, 
cross-
overs 
63 non-
responders.  
11 
unregistered 
with the 
General 
Medical 
Council, 4 
died, 4 
abroad 
without 
contact 
information.7
6% response 
rate. 
Response 
rate 49.6%.  
16 
undeliverable, 
60/121 
delivered 
were 
returned. 
69/110 had 
usable 
responses. 
Response 
rate of 
62.73%. 
2 participants 
missing end-point 
data.  No 
explanation as to 
why. 
1 missing data 
for MS3 survey, 
3 missing data 
for MS3 survey.   
 
Potential 
for 
selection 
Bias ++. 
Non-
responder 
bias - 
particularly if 
Bias +++.  
Large number 
of non-
respondents, 
unequal 
Bias ++. 
Significant 
number of 
non-
respondents, 
Bias +.  Evaluated 
nearly the entire 
population. 
Bias +.  
Evaluated 
nearly the entire 
population.  
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bias those not 
registered 
with the GMC 
are in public 
health 
careers other 
than 
medicine for 
instance. 
Good follow-
up and 
response 
rate.  No 
baseline 
characteristic
s reported. 
among 
subgroups 
examined. 
lower than 
average 
percentage 
of 1st year 
students.  
Unclear 
whether 
using 
campus mail 
might recruit 
different 
types of 
people to 
different 
degrees, 
presumably 
not if this is a 
usual 
method of 
medical 
school 
communicati
on. 
Measurem
ent & 
Potential 
for Bias  
Bias ++.  
Social 
desirability 
bias, recall 
bias.   
- Survey not 
shown, but 
per their 
description, 
potential for 
bias if 
questions are 
unclear or 
not mutually 
exclusive 
(presumably 
since 
categories 
add to total 
pop.).  
Suggests 
possibly less 
than ideal 
reliability and 
validity if 
definitions 
not more 
clear to 
audience 
than to this 
author.  May 
reflect 
differences in 
Bias ++.  
Don't know 
how survey 
was worded 
to minimize 
potential 
measurement 
bias 
associated 
with survey 
research. 
 
Bias +.  Well 
thought out 
and 
designed 
questionnair
e.  
- 
Questionnair
e developed 
from 
qualitative 
study and 
small group 
testing-good 
reliability and 
validity. 
Bias ++. Validation 
though mixed 
methods makes the 
bias potential lower, 
however, there is 
still potential for 
recall bias, and 
particularly social 
desirability bias.  
Without data source 
explanation, cannot 
know the potential 
for bias on 
residency choice 
data. 
- Strong use of 
mixed methods 
overall - surveys 
field-tested, 
interviews, and 
retrospective 
analysis of 
institutional 
evaluations.  No 
explanation of data 
source for 
residency choices 
of MD-MPH 
students. 
Bias +. 
- Surveys – well 
thought out. 
Focus groups – 
detailed and 
apparently 
objective. 
Academic 
records and 
evaluation forms 
–allude to being 
well-collected, 
complete 
demographic 
data and other 
data containing 
possible 
confounders. 
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culture/medic
al training 
system.   
Possible 
confounder
s & 
Potential 
for 
confoundin
g 
Bias +++.  
- There is no 
discussion of 
how people 
are assigned 
to or choose 
their honours 
year track, 
there are no 
baseline 
characteristic
s given.  It is 
possible that 
people who 
are in the 
PHE track 
differ 
somehow, by 
age, interest, 
experience, 
grade point 
average, etc., 
from those in 
other tracks 
which may 
confound the 
apparent 
association 
of PHE with 
primary and 
public health 
care 
medicine 
tracks or 
academics. 
Bias ++. 
- No 
comparisons 
made, but no 
baseline 
characteristic
s given.  Also, 
no subgroup 
comparisons 
made 
because of 
low response 
rate so limited 
interpretation 
of influence of 
public health 
courses and 
MPH training.  
Possible 
confounders 
are 
numerous: 
age, grades, 
mentorship, 
etc.  No 
adjustment 
for 
confounders 
in specialty 
choice 
analysis. 
Bias +. 
- Age, 
gender, 
public health 
concentratio
n, 
race/ethnicity
, year of 
enrollment, 
future 
practice 
intentions.  
Agreement 
analysis was 
done by 
subgroups to 
identify any 
confounding. 
Bias ++. 
- Age, gender, 
previous 
educational 
exposures/experien
ces.  No 
stratification of 
results.  No 
statistical testing 
done; no 
opportunity for 
adjustment. 
Bias ++. 
- Age, prior work 
and educational 
experience/inter
est, intended 
career goals, 
family/personal 
status/flexibility 
not accounted 
for in analysis. 
Assessme
nt of 
analysis 
Descriptive 
statistics 
mostly.  
Fisher's 
exact to 
compare 
PHE careers 
and non-PHE 
careers. 
Small 
numbers, but 
good 
proportion of 
population 
represented. 
Mostly 
descriptive 
statistics.  Did 
use all 4th 
year students 
in comparison 
of specialty 
choice, 
however, no 
information 
was given on 
the make up 
of the two 
populations 
and no 
adjustment 
for potential 
confounders 
Adjustment 
appropriate.  
Collapse of 
agreement 
scale 
appropriate.  
Valid 
percentages 
reported (% 
of 
respondents 
for each 
item) rather 
than % of 
study 
population.  
Missing data 
from 4-6 
Simple descriptive 
statistics and 
thematic analysis of 
several sources of 
qualitative data 
both retrospective 
and contemporary. 
Appropriate use 
of t tests and 
ANOVA, but 
ANOVA not 
used except for 
knowledge and 
academic 
performance 
outcomes.  
Would be ideal 
to include 
potential 
confounders in 
model for career 
choice and other 
outcomes. 
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described.  
No 
explanation of 
preventive 
medicine 
graduates or 
US 
physicians 
under 35 data 
used as 
comparison 
groups for 
primary 
activity and 
allocation of 
time.  Also, 
no statistical 
testing done 
here.  Hard to 
interpret. 
respondents 
per item. 
Overall 
judgment 
of internal 
validity 
(good, fair, 
poor) 
Fair.  This 
study's 
interpretation
s and 
conclusions 
are limited 
because of 
the lack of 
comparison 
group.  There 
is also 
substantial 
rigor lacking 
particularly in 
describing 
the study 
population. 
Fair.  This 
study's 
interpretation
s and 
conclusions 
are limited 
because of 
the lack of 
comparison 
group and low 
and uneven 
response 
rates.  This 
study is 
interesting 
and thought 
provoking, but 
is more of a 
pilot study 
type than one 
we can draw 
conclusions 
from. 
Good. Good. Fair. Program 
attracts students 
with prior PH 
interest and 
experiences 
with 
urban/underserv
ed populations - 
likely not the 
norm for the 
entire medical 
student 
population. 
Overall 
judgment 
of external 
validity 
Fair. This 
study 
population 
and findings 
may be 
generalizable 
to medical 
students and 
education 
elsewhere in 
the UK and 
US, however, 
the 
Fair. This is 
generalizable 
probably to 
students in 
schools with 
similar 
curriculums 
and dual 
degree 
programs. 
Schools 
without 
public/populat
Good. The 
fact that 
Tulane MD-
MPH 
students 
represent 
30% of 
students who 
receive MD-
MPH 
degrees in 
the US 
means that 
Poor. This is likely 
less generalizable 
because of the 
small number of 
students each year, 
the competitive 
nature of the 
scholarship 
program, and the 
high level of interest 
and previous 
exposure to public 
health in this 
Poor. Likely 
generalizable to 
limited 
populations with 
similar interests 
and experiences 
to this source 
population. 
Program attracts 
students with 
prior PH interest 
and experiences 
with 
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distinguishing 
characteristic 
that everyone 
does an 
honours year 
may limit the 
generalizabili
ty as those 
who end up 
doing a PHE 
year could 
vary quite 
substantially 
from those 
who choose 
PH training 
when an 
extra year is 
not 
mandatory. 
ion health 
exposure in 
their typical 
curriculum, 
without 
adjoining 
schools of 
public health, 
or with 5-year 
dual-degree 
programs 
may be less 
comparable, 
for example. 
this is a 
pretty large 
sample of 
the 
population of 
interest.  It 
probably is 
reasonably 
representativ
e of other 
populations, 
though the 
scholarship 
availability, 
established 
nature of the 
program, 
popularity, 
and 4 year 
curriculum 
may be 
factors 
unique to this 
situation and 
may 
influence 
generalizabili
ty of the 
findings. 
population of 
students.  This is 
likely not typical 
among medical 
students, even 
those who do 
complete an MPH 
during medical 
school. 
urban/underserv
ed populations - 
likely not the 
norm for the 
entire medical 
student 
population. 
Overall 
Quality 
Assessme
nt 
Fair Fair Good Good Fair 
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Appendix	  2:	  Methods	  
Recruitment via School of Medicine Listservs: 
 The UNC School of Medicine maintains a listserv for each class and for Leave of 
Absence (LoA) students, which is used for communication with the student body by the 
administration or any other entity or person who wishes to communicate with all students in the 
particular cohort.  Administrators transition students to the appropriate listserv each summer as 
classes are promoted.   
 We have chosen to use this method of communication because students are 
accustomed to receiving emails through this listserv to their university email addresses.  It will 
also ensure that we reach the entire population of students associated with the medical school 
at any given time.  Finally, this design provides a level of confidentiality. While participants in the 
LoA survey may opt to provide an email address for direct communication of results and are 
asked for their personal identification number (PID) for the purpose of linking datasets, these 
disclosures are not necessary to participate in the study. Email addresses are typically some 
version of a student’s name, and while PIDs will be used to link datasets when available, all 
analysis will be done with de-identified data and no name level identification will be needed. 
Also, since participation may not be identifiable at the individual level and is not a requirement, 
individual level email addresses for recruitment are an unnecessary level of participant 
identification.   
 This design allows us to provide assurance to participants that the student and faculty 
investigators are taking care to provide confidentiality and keep identification of individual 
participant response as removed from investigators as possible. 
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Linking LoA survey responses to institutional data: 
 While the LoA survey was designed to be able to stand alone and provide data sufficient 
to answer our primary research questions, we also designed our study and received 
administrative, registrar, and IRB approval to link responses from the LoA survey to responses 
on the educational evaluation surveys, Start line, Midline, and Finish line, at the individual 
participant level using students’	  unique identification numbers (PID).  This design allows us a 
more robust dataset with which to explore more research questions that can help improve 
medical education at UNC SOM without introducing unnecessary redundancy in surveys.  
Students are inundated regularly with surveys and evaluations they must fill out and we were 
very conscious of survey fatigue both in the length of our LoA survey, but also cumulatively 
given the number of surveys and evaluations requiring student participation. 
 The linking process will involve combining the subset of LoA data that contains PIDs to 
the start line, midline, and finish line datasets, which also contain PIDs.  This process will be 
conducted by Dr. Tolleson-Rinehart, designated the honest broker, to limit any conflict of 
interest perceived from a student investigator working directly with data from student peers.  A 
separate linking file will be created containing a list of all the unique PIDs within the subset of 
LoA data being used.  These PIDs will be assigned random unique identifiers within this 
separate linking file.  Once these datasets are linked, the PIDs will be replaced with the 
corresponding random unique identifiers assigned in the linking file.  This de-identified dataset 
will be available to all study investigators for analysis, however, only the honest broker will have 
access to identified datasets and the linking file. 
 The de-identified, linked dataset will be analyzed to investigate secondary research 
questions, such as associations of LoA experience and career or specialty choice.  After several 
	   c	  
years of data have been collected, analysis will be done looking for trends or changes in 
perceived curriculum exposures, reasons for doing a LoA or not and LoA experiences and any 
associations with the curriculum changes being implemented at the SOM beginning with the 
class entering in August 2014. 
 
Complete Leave-of-Absence (LoA) Survey: LOA	  Survey	  	  Q7	  June	  4th,	  2014	  	  	  	  	  Hello	  from	  Dr.	  Julie	  Byerley,	  Dr.	  Georgette	  Dent,	  Dr.	  Sue	  Tolleson-­‐Rinehart,	  and	  Sarah	  Smiley!	  	  	  	  [RG1]	  	  	  	  	  	  We	  hope	  you	  are	  very	  well!	  	  Thank	  you	  for	  taking	  the	  time	  to	  respond	  to	  our	  survey.	  	  	  	  	  	  	  At	  UNC	  School	  of	  Medicine,	  nearly	  a	  quarter	  of	  students	  in	  each	  class	  take	  a	  year	  or	  more	  off	  during	  their	  medical	  studies	  to	  pursue	  a	  variety	  of	  other	  interests.	  	  We	  are	  conducting	  research	  to	  understand	  what	  motivates	  students	  to	  take	  a	  leave	  of	  absence	  (LOA)	  from	  their	  medical	  studies	  during	  medical	  school.[RG2]	  	  	  	  	  	  	  	  	  	  We	  value	  input	  from	  all	  students.	  	  If	  you	  haven’t	  yet	  decided	  about	  an	  LOA	  during	  medical	  school,	  we	  still	  want	  to	  hear	  from	  you.	  	  If	  you’re	  already	  a	  4th	  year,	  and	  didn’t	  take	  an	  LOA,	  we	  want	  to	  know	  your	  views	  too.	  	  	  If	  you’ve	  had	  an	  LOA,	  we	  want	  to	  know	  about	  your	  experience.	  Every	  student’s	  opinions	  are	  important!	  	  	  [RG3]	  	  	  	  	  	  This	  study	  is	  designed	  as	  a	  5-­‐year	  longitudinal	  survey	  study[RG4]	  .	  	  Therefore,	  you	  will	  be	  asked	  to	  respond	  each	  year	  over	  the	  next	  5-­‐years	  as	  your	  experiences	  grow	  and	  choices	  potentially	  change.	  	  Your	  consent	  for	  participation	  this	  year	  does	  not	  obligate	  you	  to	  participate	  in	  the	  future.	  	  Each	  year	  you	  are	  asked	  to	  participate	  you	  will	  be	  given	  the	  opportunity	  to	  decline	  or	  consent	  participation	  again	  at	  that	  time.	  	  We	  believe	  the	  survey	  will	  take	  you	  less	  than	  15	  minutes	  to	  complete,	  and	  survey	  completion	  is	  the	  total	  extent	  of	  your	  participation	  in	  any	  given	  year.	  	  	  	  	  	  Anonymity.	  	  As	  you	  know,	  medical	  students	  like	  yourself	  are	  asked	  to	  complete	  many	  surveys	  over	  your	  time	  in	  school.	  	  Any	  analysis	  or	  publication	  from	  this	  study	  will	  not	  identify	  you	  or	  your	  individual	  responses	  in	  any	  way.	  	  We	  will	  be	  keeping	  your	  contact	  information	  for	  the	  purpose	  of	  possible	  follow-­‐up	  and	  your	  PID	  number	  will	  be	  for	  linking	  purposes.	  	  In	  order	  to	  keep	  this	  survey	  concise	  and	  reduce	  the	  burden	  on	  you,	  we	  will	  use	  your	  PID	  numbers	  to	  link	  your	  responses	  on	  this	  survey	  to	  those	  on	  other	  school-­‐based	  surveys,	  such	  as	  the	  Startline,	  Midline,	  and	  Finish	  Line,	  including	  surveys	  you	  have	  completed	  and	  those	  you	  will	  complete	  in	  the	  future.	  	  We	  would	  like	  to	  link	  data	  from	  versions	  of	  these	  surveys	  and	  connect	  those	  data	  to	  your	  responses	  to	  this	  survey.	  	  We	  have	  received	  permission	  from	  the	  University	  Registrar	  to	  do	  this	  if	  you	  agree.	  	  Once	  we	  have	  linked	  the	  data,	  a	  unique	  identification	  number	  will	  be	  assigned	  to	  your	  data	  and	  all	  analysis	  and	  publication	  of	  data	  from	  this	  study	  will	  remain	  anonymous.	  	  We	  will	  aggregate	  your	  results	  with	  those	  of	  your	  peers	  to	  help	  us	  understand	  what	  motivates	  students	  to	  take	  an	  LOA.	  	  We	  will	  try	  to	  publish	  the	  results	  of	  our	  analysis	  of	  these	  data,	  and	  will	  be	  glad	  to	  make	  findings	  available	  to	  you	  (see	  the	  end	  of	  the	  survey	  for	  information	  on	  how	  to	  get	  summary	  findings).	  	  You	  have	  the	  right	  at	  any	  time	  to	  refuse	  us	  permission	  to	  use	  past	  or	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future	  data	  from	  your	  surveys.	  	  	  	  	  Risks	  and	  Benefits:	  	  We	  believe	  you	  incur	  no	  risk	  of	  any	  kind	  from	  completing	  this	  survey.	  	  We	  cannot	  and	  do	  not	  assume	  that	  you	  will	  obtain	  any	  benefit	  from	  completing	  the	  survey,	  but	  we	  believe	  that	  you	  will	  be	  helping	  the	  larger	  health	  care	  community	  by	  enabling	  us	  to	  understand	  how	  and	  when	  additional	  educational	  opportunities	  help	  doctors	  reach	  their	  own	  professional	  goals	  and	  how	  the	  medical	  school	  can	  improve	  its	  curriculum	  in	  the	  future	  to	  address	  its	  students	  needs.	  	  	  	  	  	  	  This	  survey	  has	  been	  approved	  by	  the	  UNC	  IRB	  (no.	  14-­‐0976).	  	  Should	  you	  have	  any	  questions	  or	  concerns,	  you	  may	  contact	  the	  IRB	  at	  irb_questions@unc.edu,	  or	  by	  phone,	  919-­‐966-­‐3113	  -­‐-­‐	  and	  you	  are	  welcome	  to	  contact	  the	  PI,	  Sarah	  Smiley,	  at	  sgsmiley@med.unc.edu	  or	  919-­‐536-­‐2789	  or	  her	  faculty	  advisor,	  Dr.	  Sue	  Tolleson-­‐Rinehart,	  at	  suetr@unc.edu	  or	  919-­‐843-­‐9477.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Q9	  Please	  choose	  whether	  you	  consent	  to	  continue	  with	  survey.	  	  
• I	  CONSENT	  to	  participate	  in	  the	  survey.	  	  I	  would	  like	  to	  participate	  in	  the	  survey,	  and	  I	  
understand	  that	  my	  responses	  may	  be	  linked	  with	  my	  responses	  from	  previous	  school	  surveys	  if,	  
and	  only	  if,	  I	  provide	  my	  PID	  number	  on	  the	  next	  screen,	  but	  that	  any	  analysis	  of	  these	  
responses	  or	  linked	  responses	  will	  be	  completely	  anonymous	  and	  treated	  with	  respect.	  (1)	  
• I	  	  DO	  NOT	  CONSENT	  to	  have	  my	  responses	  on	  this	  survey	  combined	  with	  those	  of	  others	  for	  
purposes	  of	  educational	  evaluation	  and	  research.	  	  I	  do	  not	  intend	  to	  participate	  in	  the	  survey.	  
(2)	  
If	  I	  	  DO	  NOT	  CONSENT	  to	  have	  m...	  Is	  Selected,	  Then	  Skip	  To	  End	  of	  Survey	  	  
Answer	  If	  Please	  choose	  whether	  you	  consent	  to	  continue	  with	  survey.	  	  I	  CONSENT	  to	  have	  my	  
responses	  on	  this	  survey	  combined	  with	  those	  of	  others	  for	  purposes	  of	  educational	  evaluation	  and	  
research.	  	  I	  would	  like	  to	  participate	  in	  the	  survey,	  and	  I	  understand	  that	  my	  responses	  may	  be	  linked	  
with	  my	  responses	  from	  previous	  school	  surveys,	  but	  that	  any	  analysis	  will	  be	  completely	  anonymous	  
and	  treated	  with	  respect.	  Is	  Selected	  Q34	  Thank	  you	  for	  agreeing	  to	  participate	  in	  our	  survey.	  	  We	  ask	  that	  you	  please	  enter	  your	  PID	  below	  so	  that	  we	  have	  the	  ability	  to	  link	  your	  responses	  to	  this	  survey	  with	  those	  provided	  on	  other	  medical	  school	  evaluation	  surveys	  (Startline,	  Midline,	  Finish	  line).	  	  As	  described	  on	  the	  previous	  page	  we	  will	  take	  great	  care	  to	  keep	  your	  personal	  identifying	  information	  confidential	  and	  no	  identified	  data	  will	  be	  used	  for	  any	  analysis	  or	  publication	  purposes.	  	  If	  you	  do	  not	  feel	  comfortable	  providing	  your	  PID,	  you	  may	  continue	  to	  the	  survey	  without	  doing	  so.	  	  Thank	  you!	  By	  entering	  your	  PID	  below	  I	  understand	  that	  I	  have	  given	  my	  consent	  to	  have	  my	  responses	  on	  this	  survey	  combined	  with	  those	  of	  others	  for	  purposes	  of	  educational	  evaluation	  and	  research.	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Q8	  	  What	  year	  of	  medical	  school	  are	  you	  currently	  in	  (or	  if	  you	  are	  between	  years	  please	  choose	  the	  year	  you	  just	  completed)?	  
• First	  (1)	  
• Second	  (2)	  
• Third	  (3)	  
• Fourth	  (4)	  
• Leave	  of	  Absence	  (LOA)	  (5)	  	  Q	  10	  Are	  you	  an	  MD/PhD	  student?	  
• Yes	  (1)	  
• No	  (2)	  	  Q2	  To	  what	  degree	  did	  your	  preclinical	  curriculum	  expose	  you	  to	  the	  following	  concepts	  or	  skills?	  	  
	   Not	  at	  all	  
(1)	  
Slightly	  (2)	   Somewhat	  
(3)	  
Highly	  (4)	   Extremely	  
highly	  (5)	  
I'm	  not	  sure	  
I	  know	  
what	  this	  
question	  
means.	  (6)	  Population	  health	  (1)	   • 	   • 	   • 	   • 	   • 	   • 	  Prevention	  (2)	   • 	   • 	   • 	   • 	   • 	   • 	  Guideline	  development	  (3)	   • 	   • 	   • 	   • 	   • 	   • 	  Interdisciplinary	  team	  work	  (4)	   • 	   • 	   • 	   • 	   • 	   • 	  Clinical	  research	  (5)	   • 	   • 	   • 	   • 	   • 	   • 	  Basic	  science	  research	  (6)	   • 	   • 	   • 	   • 	   • 	   • 	  Health	  services	  research	  (7)	   • 	   • 	   • 	   • 	   • 	   • 	  Quality	  improvement	  (8)	   • 	   • 	   • 	   • 	   • 	   • 	  Critical	  appraisal	  of	  medical	  literature	  (9)	   • 	   • 	   • 	   • 	   • 	   • 	  Health	  disparities	  (10)	   • 	   • 	   • 	   • 	   • 	   • 	  Health	  policy	  (11)	   • 	   • 	   • 	   • 	   • 	   • 	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Careers	  for	  MD’s	  outside	  of	  clinical	  medicine	  (12)	   • 	   • 	   • 	   • 	   • 	   • 	  Global	  health	  (13)	   • 	   • 	   • 	   • 	   • 	   • 	  Epidemiology	  (14)	   • 	   • 	   • 	   • 	   • 	   • 	  Biostatistics	  (15)	   • 	   • 	   • 	   • 	   • 	   • 	  Health	  care	  systems	  (16)	   • 	   • 	   • 	   • 	   • 	   • 	  Health	  systems	  finance	  (17)	   • 	   • 	   • 	   • 	   • 	   • 	  Public	  health	  (18)	   • 	   • 	   • 	   • 	   • 	   • 	  	  
Answer	  If	  To	  what	  degree	  did	  your	  preclinical	  curriculum	  expose	  you	  to	  the	  following	  concepts	  or	  
skills?&nbsp;	  	  -­‐	  Not	  at	  all	  Is	  Displayed	  Q36	  To	  what	  degree	  did	  your	  core	  clinical	  curriculum	  expose	  you	  to	  the	  following	  concepts	  or	  skills?	  	  
	   Not	  at	  all	  
(1)	  
Slightly	  (2)	   Somewhat	  
(3)	  
Highly	  (4)	   Extremely	  
highly	  (5)	  
I'm	  not	  sure	  
I	  know	  
what	  this	  
question	  
means.	  (6)	  Population	  health	  (1)	   • 	   • 	   • 	   • 	   • 	   • 	  Prevention	  (2)	   • 	   • 	   • 	   • 	   • 	   • 	  Guideline	  development	  (3)	   • 	   • 	   • 	   • 	   • 	   • 	  Interdisciplinary	  team	  work	  (4)	   • 	   • 	   • 	   • 	   • 	   • 	  Clinical	  research	  (5)	   • 	   • 	   • 	   • 	   • 	   • 	  Basic	  science	  research	  (6)	   • 	   • 	   • 	   • 	   • 	   • 	  Health	  services	  research	  (7)	   • 	   • 	   • 	   • 	   • 	   • 	  Quality	  improvement	  (8)	   • 	   • 	   • 	   • 	   • 	   • 	  Critical	   • 	   • 	   • 	   • 	   • 	   • 	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appraisal	  of	  medical	  literature	  (9)	  Health	  disparities	  (10)	   • 	   • 	   • 	   • 	   • 	   • 	  Health	  policy	  (11)	   • 	   • 	   • 	   • 	   • 	   • 	  Careers	  for	  MD’s	  outside	  of	  clinical	  medicine	  (12)	   • 	   • 	   • 	   • 	   • 	   • 	  Global	  health	  (13)	   • 	   • 	   • 	   • 	   • 	   • 	  Epidemiology	  (14)	   • 	   • 	   • 	   • 	   • 	   • 	  Biostatistics	  (15)	   • 	   • 	   • 	   • 	   • 	   • 	  Health	  care	  systems	  (16)	   • 	   • 	   • 	   • 	   • 	   • 	  Health	  systems	  finance	  (17)	   • 	   • 	   • 	   • 	   • 	   • 	  Public	  health	  (18)	   • 	   • 	   • 	   • 	   • 	   • 	  	  	  
Answer	  If	  Are	  you	  an	  MD/PhD	  student?	  No	  Is	  Selected	  Q3	  At	  this	  time,	  do	  you	  plan	  to	  take	  or	  have	  you	  taken	  a	  leave	  of	  absence	  for	  any	  reason	  during	  medical	  school?	  	  	  
• Yes	  –	  I	  have	  taken	  a	  LOA	  or	  am	  currently	  taking	  a	  LOA.	  (4)	  
• Yes	  –	  I	  plan	  to	  take	  a	  LOA	  at	  this	  time	  (5)	  
• No	  –	  I	  have	  not	  taken	  and	  do	  not	  plan	  to	  take	  a	  LOA	  at	  this	  time	  (6)	  	  
Answer	  If	  At	  this	  time,	  do	  you	  plan	  to	  take	  or	  have	  you	  taken	  a	  leave	  of	  absence	  for	  any	  reason	  during	  
medical	  school?	   	  No	  –	  I	  have	  not	  taken	  and	  do	  not	  plan	  to	  take	  a	  LOA	  at	  this	  time	  Is	  Not	  Selected	  And	  
Are	  you	  an	  MD/PhD	  student?	  No	  Is	  Selected	  Q4	  	  What	  do	  you	  plan	  to	  do	  during	  your	  leave	  of	  absence?	  Or,	  if	  you	  are	  taking	  or	  have	  already	  taken	  a	  LOA,	  what	  did	  you	  do	  during	  that	  time?	  
• MPH	  (1)	  
• Research	  (2)	  
• MBA	  (3)	  
• Other	  (please	  describe)	  (4)	  ____________________	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Answer	  If	  At	  this	  time,	  do	  you	  plan	  to	  take	  or	  have	  you	  taken	  a	  leave	  of	  absence	  for	  any	  reason	  during	  
medical	  school?	   	  No	  –	  I	  have	  not	  taken	  and	  do	  not	  plan	  to	  take	  a	  LOA	  at	  this	  time	  Is	  Selected	  And	  Are	  
you	  an	  MD/PhD	  student?	  No	  Is	  Selected	  Q5	  Did	  you	  ever	  consider	  taking	  an	  LOA?	  	  	  
• Yes	  (1)	  
• No	  (2)	  	  
Answer	  If	  Did	  you	  ever	  	  consider	  taking	  an	  LOA?  	  Yes	  Is	  Selected	  And	  Are	  you	  an	  MD/PhD	  student?	  No	  Is	  
Selected	  Q6	  Did	  any	  of	  these	  things	  make	  you	  decide	  against	  taking	  an	  LOA?	  
• Financial	  concerns	  (i.e.	  paying	  for	  another	  year	  of	  education)	  (1)	  
• Personal	  considerations	  (2)	  
• Talked	  with	  advisors	  (3)	  
• Talked	  with	  people	  in	  your	  field(s)	  of	  interest	  (4)	  
• Interest	  group	  meetings	  (5)	  
• Summer	  opportunities	  (please	  describe)	  (6)	  ____________________	  
• Preclinical	  curriculum	  (7)	  
• Clinical	  curriculum	  (8)	  
• Preclinical	  electives	  (9)	  
• Clinical	  electives	  (10)	  
• Other	  	  (please	  describe)	  (11)	  ____________________	  
	  
Answer	  If	  At	  this	  time,	  do	  you	  plan	  to	  take	  or	  have	  you	  taken	  a	  leave	  of	  absence	  for	  any	  reason	  during	  
medical	  school?	   	  No	  –	  I	  have	  not	  taken	  and	  do	  not	  plan	  to	  take	  a	  LOA	  at	  this	  time	  Is	  Not	  Selected	  And	  
Are	  you	  an	  MD/PhD	  student?	  No	  Is	  Selected	  	  Q11	  To	  what	  degree	  did	  an	  interest	  in	  any	  of	  the	  following	  influence	  your	  decision	  to	  take	  an	  LOA?	  	  	  
	   Not	  at	  all	  (1)	   Slightly	  (2)	   Somewhat	  (3)	   Highly	  (4)	   Extremely	  
highly	  (5)	  Population	  health	  (1)	   • 	   • 	   • 	   • 	   • 	  Prevention	  (2)	   • 	   • 	   • 	   • 	   • 	  Guideline	  development	  (3)	   • 	   • 	   • 	   • 	   • 	  Interdisciplinary	  team	  work	  (4)	   • 	   • 	   • 	   • 	   • 	  Clinical	  research	  (5)	   • 	   • 	   • 	   • 	   • 	  Basic	  science	  research	  (6)	   • 	   • 	   • 	   • 	   • 	  
	   i	  
Health	  services	  research	  (7)	   • 	   • 	   • 	   • 	   • 	  Quality	  improvement	  (8)	   • 	   • 	   • 	   • 	   • 	  Critical	  appraisal	  of	  medical	  literature	  (9)	   • 	   • 	   • 	   • 	   • 	  Health	  disparities	  (10)	   • 	   • 	   • 	   • 	   • 	  Health	  policy	  (11)	   • 	   • 	   • 	   • 	   • 	  Careers	  for	  MD’s	  outside	  of	  clinical	  medicine	  (12)	   • 	   • 	   • 	   • 	   • 	  Global	  health	  (13)	   • 	   • 	   • 	   • 	   • 	  Epidemiology	  (14)	   • 	   • 	   • 	   • 	   • 	  Biostatistics	  (15)	   • 	   • 	   • 	   • 	   • 	  Health	  care	  systems	  (16)	   • 	   • 	   • 	   • 	   • 	  Health	  systems	  finance	  (17)	   • 	   • 	   • 	   • 	   • 	  Public	  health	  (18)	   • 	   • 	   • 	   • 	   • 	  Other	  (please	  describe)	  (19)	   • 	   • 	   • 	   • 	   • 	  	  	  
Answer	  If	  Are	  you	  an	  MD/PhD	  student?	  No	  Is	  Selected	  And	  To	  what	  degree	  did	  an	  interest	  in	  any	  of	  the	  
following	  influence	  your	  decision	  to	  take	  an	  LOA?	   	  	  -­‐	  Not	  at	  all	  Is	  Displayed	  Q12	  Would	  you	  like	  to	  comment?	  	  
	   j	  
Answer	  If	  At	  this	  time,	  do	  you	  plan	  to	  take	  or	  have	  you	  taken	  a	  leave	  of	  absence	  for	  any	  reason	  during	  
medical	  school?	   	  No	  –	  I	  have	  not	  taken	  and	  do	  not	  plan	  to	  take	  a	  LOA	  at	  this	  time	  Is	  Not	  Selected	  And	  
Are	  you	  an	  MD/PhD	  student?	  No	  Is	  Selected	  Q13	  Which	  of	  these,	  if	  any,	  have	  influenced	  your	  choice	  to	  take	  an	  LOA?	  
• Talked	  with	  advisors	  (1)	  
• Talked	  with	  people	  in	  your	  field(s)	  of	  interest	  (2)	  
• Interest	  group	  meetings	  (3)	  
• Summer	  opportunities	  (please	  describe)	  	  (4)	  ____________________	  
• Preclinical	  curriculum	  (5)	  
• Clinical	  curriculum	  (6)	  
• Preclinical	  electives	  (7)	  
• Clinical	  electives	  (8)	  
• Other	  	  (please	  describe)	  (9)	  ____________________	  	  
Answer	  If	  At	  this	  time,	  do	  you	  plan	  to	  take	  or	  have	  you	  taken	  a	  leave	  of	  absence	  for	  any	  reason	  during	  
medical	  school?	   	  No	  –	  I	  have	  not	  taken	  and	  do	  not	  plan	  to	  take	  a	  LOA	  at	  this	  time	  Is	  Not	  Selected	  And	  
Are	  you	  an	  MD/PhD	  student?	  No	  Is	  Selected	  	  Q14	  Did	  any	  of	  these	  other	  reasons	  influence	  your	  decision	  to	  take	  an	  LOA?	  	  If	  they	  did,	  please	  tell	  us	  to	  what	  degree.	  
	   Not	  at	  all	  (1)	   Slightly	  (2)	   Somewhat	  (3)	   Highly	  (4)	   Extremely	  
highly	  (5)	  Personal	  (1)	   • 	   • 	   • 	   • 	   • 	  Competitiveness	  for	  residency	  (2)	   • 	   • 	   • 	   • 	   • 	  Advised	  by	  college	  advisor	  (3)	   • 	   • 	   • 	   • 	   • 	  Advised	  by	  career	  goal	  advisor	  (4)	   • 	   • 	   • 	   • 	   • 	  Advised	  by	  a	  mentor	  other	  than	  school	  appointed	  advisors	  (5)	   • 	   • 	   • 	   • 	   • 	  Future	  career	  goals	  (6)	   • 	   • 	   • 	   • 	   • 	  Other	  (please	  describe)	  (7)	   • 	   • 	   • 	   • 	   • 	  	  	  
	   k	  
Answer	  If	  At	  this	  time,	  do	  you	  plan	  to	  take	  or	  have	  you	  taken	  a	  leave	  of	  absence	  for	  any	  reason	  during	  
medical	  school?	   	  No	  –	  I	  have	  not	  taken	  and	  do	  not	  plan	  to	  take	  a	  LOA	  at	  this	  time	  Is	  Not	  Selected	  And	  
Are	  you	  an	  MD/PhD	  student?	  No	  Is	  Selected	  	  Q15	  Did	  indecision	  about	  what	  residency	  to	  pursue	  play	  any	  role	  in	  your	  decision	  to	  take	  an	  LOA	  or	  not?	  
	   Click	  to	  write	  Scale	  point	  1	  (1)	  Not	  at	  all	  (1)	   • 	  Slightly	  (2)	   • 	  Somewhat	  (3)	   • 	  Quite	  a	  lot	  (4)	   • 	  This	  was	  the	  main	  reason	  (5)	   • 	  	  	  
Answer	  If	  Are	  you	  an	  MD/PhD	  student?	  No	  Is	  Selected	  Q16	  You	  may	  have	  heard	  or	  seen	  some	  discussion	  about	  development	  of	  optional	  tracks	  in	  the	  future	  curriculum.	  	  How	  likely	  is	  it	  that	  having	  optional	  tracks	  in	  the	  medical	  curriculum,	  such	  as	  global	  health,	  clinical	  research,	  and	  improving	  the	  health	  of	  populations,	  would	  change	  your	  decision	  to	  take	  an	  LOA?	  	  
• Very	  Unlikely	  (1)	  
• Unlikely	  (2)	  
• Somewhat	  Unlikely	  (3)	  
• Unsure	  (4)	  
• Somewhat	  Likely	  (5)	  
• Likely	  (6)	  
• Very	  Likely	  (7)	  	  
Answer	  If	  Are	  you	  an	  MD/PhD	  student?	  No	  Is	  Selected	  Q17	  Do	  you	  want	  to	  comment?	  	  Q18	  When	  did	  you	  decide	  what	  residency	  or	  specialty	  you	  want	  to	  pursue?	  	  	  
• First	  year	  (1)	  
• Second	  year	  (2)	  
• Third	  year	  (3)	  
• Fourth	  Year	  (4)	  
• During	  LOA	  year(s)	  (5)	  
• During	  PhD	  years	  (6)	  
• I	  am	  undecided	  (7)	  	  
	   l	  
Answer	  If	  At	  this	  time,	  do	  you	  plan	  to	  take	  or	  have	  you	  taken	  a	  leave	  of	  absence	  for	  any	  reason	  during	  
medical	  school?	   	  No	  –	  I	  have	  not	  taken	  and	  do	  not	  plan	  to	  take	  a	  LOA	  at	  this	  time	  Is	  Not	  Selected	  And	  
Are	  you	  an	  MD/PhD	  student?	  No	  Is	  Selected	  Q19	  Please	  choose	  the	  answer	  most	  relevant	  to	  you:	  	  
• I	  had	  decided	  on	  residency/specialty	  before	  deciding	  to	  take	  an	  LOA	  (1)	  
• I	  had	  some	  idea	  on	  residency/specialty	  but	  had	  not	  decided	  for	  sure	  before	  deciding	  to	  take	  an	  
LOA.	  (2)	  
• I	  was	  decided	  about	  both:	  I	  knew	  I	  wanted	  an	  LOA	  and	  I	  knew	  which	  residency/specialty	  I	  
wanted	  to	  pursue.	  (3)	  
• I	  had	  decided	  on	  taking	  an	  LOA	  before	  I	  certain	  which	  residency/specialty	  to	  pursue	  (4)	  
• I	  had	  decided	  on	  taking	  an	  LOA	  before	  I	  had	  any	  idea	  what	  residency/specialty	  to	  pursue	  (5)	  	  
Answer	  If	  At	  this	  time,	  do	  you	  plan	  to	  take	  or	  have	  you	  taken	  a	  leave	  of	  absence	  for	  any	  reason	  during	  
medical	  school?	   	  No	  –	  I	  have	  not	  taken	  and	  do	  not	  plan	  to	  take	  a	  LOA	  at	  this	  time	  Is	  Not	  Selected	  And	  
Are	  you	  an	  MD/PhD	  student?	  No	  Is	  Selected	  Q20	  To	  what	  extent	  did	  your	  specialty	  or	  career	  plans	  influence	  your	  decision	  to	  take	  an	  LOA,	  if	  at	  all?	  	  	  	  
• Not	  at	  all	  (1)	  
• Slightly	  (2)	  
• Somewhat	  (3)	  
• Highly	  (4)	  
• Extremely	  highly	  (5)	  	  
Answer	  If	  At	  this	  time,	  do	  you	  plan	  to	  take	  or	  have	  you	  taken	  a	  leave	  of	  absence	  for	  any	  reason	  during	  
medical	  school?	   	  No	  –	  I	  have	  not	  taken	  and	  do	  not	  plan	  to	  take	  a	  LOA	  at	  this	  time	  Is	  Not	  Selected	  And	  
Are	  you	  an	  MD/PhD	  student?	  No	  Is	  Selected	  Q37	  To	  what	  extent	  did	  you	  LOA	  influence	  you	  decision	  about	  your	  choice	  of	  specialty	  or	  career	  plans?	  
• Not	  at	  all	  (1)	  
• Slightly	  (2)	  
• Somewhat	  (3)	  
• Highly	  (4)	  
• Extremely	  highly	  (5)	  	  
	   m	  
Q21	  Where	  do	  you	  see	  yourself	  practicing	  in	  10-­‐15	  years?	  Pick	  up	  to	  3	  of	  the	  following:	  
• Academic	  medical	  center	  (1)	  
• Community	  health	  center	  (federal,	  state,	  or	  Indian	  Health	  Service)	  	  (2)	  
• Large	  private	  practice	  (more	  than	  100	  physicians)	  	  (3)	  
• Medium	  private	  practice	  (between	  10	  and	  100	  physicians)	  	  	  (4)	  
• Small	  private	  practice	  (fewer	  than	  10	  physicians)	  (5)	  
• VA/other	  Federal	  facility	  	  (6)	  
• Local	  health	  department	  (7)	  
• State	  health	  department	  	  (8)	  
• Federal	  or	  international	  public	  health	  agency	  (e.g.	  CDC,	  WHO)	  (9)	  
• International	  health	  organization	  (including	  non-­‐governmental	  organizations)	  (10)	  
• Industry	  /	  other	  private	  business	  (11)	  
• Research	  organization	  	  (12)	  
• Pharmaceuticals	  	  (13)	  
• Industry	  /	  other	  private	  business	  	  (14)	  
• Research	  organization	  (15)	  	  Q22	  And	  how	  would	  you	  like	  to	  be	  spending	  your	  time	  10-­‐15	  years	  from	  now?	  (Please	  estimate	  percents	  such	  that	  they	  sum	  to	  100%)	  
______	  	  %	  Training/Fellowship	  	  (1)	  
______	  	  %	  Bench	  research	  	  (2)	  
______	  	  %	  Clinical	  /	  Health	  services	  research	  	  (3)	  
______	  	  %	  Patient	  care	  	  (4)	  
______	  	  %	  Teaching	  	  (5)	  
______	  	  %	  Administration	  	  (6)	  
______	  	  %	  Policymaking	  /	  Policy	  advocacy	  	  (7)	  
______	  	  %	  Other	  (please	  specify)	  	  (8)	  	  
Answer	  If	  At	  this	  time,	  do	  you	  plan	  to	  take	  or	  have	  you	  taken	  a	  leave	  of	  absence	  for	  any	  reason	  during	  
medical	  school?	   	  Yes	  –	  I	  have	  taken	  a	  LOA	  or	  am	  currently	  taking	  a	  LOA.	  Is	  Selected	  And	  Are	  you	  an	  
MD/PhD	  student?	  No	  Is	  Selected	  Q23	  Are	  you	  glad	  you	  took	  an	  LOA	  during	  medical	  school?	  	  	  
• Yes	  (1)	  
• No	  (2)	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Answer	  If	  At	  this	  time,	  do	  you	  plan	  to	  take	  or	  have	  you	  taken	  a	  leave	  of	  absence	  for	  any	  reason	  during	  
medical	  school?	   	  Yes	  –	  I	  have	  taken	  a	  LOA	  or	  am	  currently	  taking	  a	  LOA.	  Is	  Selected	  And	  Are	  you	  an	  
MD/PhD	  student?	  No	  Is	  Selected	  Q24	  Did	  anything	  about	  it	  surprise	  you?	  
• Yes	  (1)	  
• No	  (2)	  	  
Answer	  If	  Did	  anything	  about	  it	  surprise	  you?	  Yes	  Is	  Selected	  And	  At	  this	  time,	  do	  you	  plan	  to	  take	  or	  
have	  you	  taken	  a	  leave	  of	  absence	  for	  any	  reason	  during	  medical	  school?	   	  Yes	  –	  I	  have	  taken	  a	  LOA	  or	  
am	  currently	  taking	  a	  LOA.	  Is	  Selected	  And	  Are	  you	  an	  MD/PhD	  student?	  No	  Is	  Selected	  Q25	  How	  was	  it	  different	  than	  you	  expected?	  	  	  
Answer	  If	  At	  this	  time,	  do	  you	  plan	  to	  take	  or	  have	  you	  taken	  a	  leave	  of	  absence	  for	  any	  reason	  during	  
medical	  school?	   	  Yes	  –	  I	  have	  taken	  a	  LOA	  or	  am	  currently	  taking	  a	  LOA.	  Is	  Selected	  And	  Are	  you	  an	  
MD/PhD	  student?	  No	  Is	  Selected	  Q26	  To	  what	  extent,	  if	  any,	  did	  your	  LOA	  experience	  change	  or	  further	  develop	  your:	  
	   Not	  at	  all	  (1)	   Slightly	  (2)	   Somewhat	  (3)	   Highly	  (4)	   Extremely	  
highly	  (5)	  clinical	  skills	  (1)	   • 	   • 	   • 	   • 	   • 	  critical	  thinking	  skills	  (2)	   • 	   • 	   • 	   • 	   • 	  perspective	  on	  the	  physicians	  role	  in	  society/health	  care	  (3)	   • 	   • 	   • 	   • 	   • 	  interpersonal	  communication	  skills	  (4)	   • 	   • 	   • 	   • 	   • 	  analytical	  skills	  (5)	   • 	   • 	   • 	   • 	   • 	  	  	  
	   o	  
Answer	  If	  At	  this	  time,	  do	  you	  plan	  to	  take	  or	  have	  you	  taken	  a	  leave	  of	  absence	  for	  any	  reason	  during	  
medical	  school?	   	  Yes	  –	  I	  have	  taken	  a	  LOA	  or	  am	  currently	  taking	  a	  LOA.	  Is	  Selected	  And	  Are	  you	  an	  
MD/PhD	  student?	  No	  Is	  Selected	  Q27	  For	  each,	  was	  this	  more	  than,	  less	  than,	  or	  the	  same	  as	  expected?	  
	   Less	  than	  (1)	   About	  the	  Same	  (2)	   More	  than	  (3)	  clinical	  skills	  (1)	   • 	   • 	   • 	  critical	  thinking	  skills	  (2)	   • 	   • 	   • 	  perspective	  on	  the	  physicians	  role	  in	  society/health	  care	  (3)	   • 	   • 	   • 	  interpersonal	  communication	  skills	  (4)	   • 	   • 	   • 	  analytical	  skills	  (5)	   • 	   • 	   • 	  	  	  Q28	  May	  we	  contact	  you	  via	  email	  to	  complete	  surveys	  in	  future	  years?	  	  	  
• Yes	  (1)	  
• No	  (2)	  	  Q29	  Are	  you...	  
• Male	  (1)	  
• Female	  (2)	  	  Q30	  Date	  of	  birth	  (mm/dd/yyyy)	  	  Q31	  What	  race/ethnicity	  do	  you	  identify	  as?	  (choose	  all	  that	  apply)	  
• White,	  not	  Hispanic	  (1)	  
• African-­‐American	  (2)	  
• Hispanic	  (3)	  
• Asian	  (4)	  
• Native	  American	  (5)	  
• Other	  (6)	  	  Q32	  Thank	  you!	  	  Is	  there	  anything	  else	  you’d	  like	  to	  say	  about	  LOAs?	  	  Q33	  To	  receive	  summary	  results	  in	  the	  future,	  please	  provide	  your	  name	  and	  the	  email	  address	  where	  you	  would	  like	  to	  receive	  these	  results.	  	  Thank	  you.	  	  
 
